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AUDIO  TRANSFORMERS  &  INDUCTOR 

FOR   TRANSISTOR    6 
TUBE    APPLICATION 

For  over  thirty  years,  UTC  has  pioneere 
in  the  design,  development  and  productioi 
of  transformers,  inductors,  electric  wav 
filters,  magamps  and  high  Q  coils. 

UTC's  ULTRA-COMPACT,  A-SERIES,  ar 
small  lightweight  audio  units,  ideally  suitei 
to  remote  amplifier  and  similar  compac 
equipment.  High  fidelity  is  obtainable  in  al 
individual  units,  frequency  response  withii 
the  series  extending  from  10  to  50,00( 
cycles  ±  2  db.  All  units  except  those  carry 
ing  DC  in  primary,  employ  a  true  hun 
balancing  coil  structure,  which  combine) 

with  high  conductivity  oute 
case,  effects  good  inductive 
shielding.  The  die  cast  case  pro 
vides  top  and  bottom  mounting 
These  units  are  adaptable  fo. 
printed  circuit  use. 

The  conservative  design  anc 
manufacturing  procedures  em 
ployed  make  these  units  suitable 
for  virtually  all  types  of  commer 
cial  equipment  and  ideal  foi 
quality  amateur  service. 


Hipermalloy  Shield  (A-33) 

shown  slipping 

over  "A'Mine  unit 
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never  say  die 


Now  What? 

Several  of  the  national  radio  societies  in 
Europe,  discouraged  at  the  head-in-the-sand 
attitude  of  the  League,  had  turned  their  hopes 
toward  the  International  Amateur  Radio  Club, 
the  I  ARC,  which  had  been  formed  by  officials 
of  the  LT.Ui  (International  Telecommunica- 
tions Union).  Now,  with  the  IARC  virtually 
scuttled  by  the  Afro- Asian  take-over  of  the 
ITU,  no  one  knows  where  to  turn. 

There  is  the  possibility  that  the  Interna- 
tional Amateur  Radio  Union  Region  I  will  free 
itself  of  the  Old  Man  of  the  Sea  in  Newing- 
ton  who  has  so  far  kept  it  weak  and  impotent. 
The  IARU  is  a  loose  union  of  European  radio 
societies  which  has  been  working  together  on 
mutual  problems.  Unfortunately  for  the  IARU 
its  headquarters  are  in  Newington  and  the 
League  has  been  rather  successful  in  prevent- 
ing the  growth  of  this  threat  to  their  omni- 
potence- 
Many  of  us  are  looking  very  hopefully  to 
the  Institute  of  Amateur  Radio  not  only  for 
the  safety  of  amateur  radio  in  the  U.S.,  but 
world  wide.  Amateur  radio  has  gone  for  some 
fifty  years  now  with  absolutely  no  representa- 
tion in  our  country  and  it  has  lost  at  every 
conference.  The  future  of  the  Institute  is  up 
to  you  ,  .  *  and  the  future  of  amateur  radio 
looks  to  me  as  if  it  is  riding  on  your  support 
of  the  Institute. 

What  can  the  Institute  do  that  will  help? 
First  of  all  it  can  keep  amateur  radio  alive  in 
the  minds  of  our  representatives  in  Washing- 
ton, If  we  have  the  Senate  and  House  behind 
us  we  not  only  will  protect  ourselves  in  our 
own  country,  but  we  will  be  sure  to  have  our 
representatives  behind  amateur  radio  at  the 
conference  tables  in  Geneva.  I  was  present  at 
Geneva  at  the  last  conference  and  I  tell  you 
now  frankly  and  openly  that  the  U.S*  govern- 
ment did  not  have  any  intention  of  supporting 
amateur    radio    at    that    conference.    Only    a 


miracle  saved  us  from  catastrophe. 

The  miracle  that  saved  us  was  the  putting 
off  of  frequency  reorganizations  until  the  next 
conference.  No  miracle  can  save  us  next  time 
because  the  whole  purpose  of  the  conference 
will  be  the  redistribution  of  frequencies.  As  it 
stands  right  now  amateur  radio  will  go  into 
this  conference  with  a  small  handful  of  friends 
and  a  host  of  enemies  *  .  .  and  these  enemies 
include    the    biggest    of   them    all:    our    own 

government 

If  every  active  amateur  sent  the  Institute 
$5  a  year  for  the  next  three  years  I  think  we 
would  have  a  good  chance  of  getting  our 
3oint  across  and  ending  up  with  usable  ham 
>ands.  I'd  give  it  a  75$  chance.  The  way 
things  are  going  right  now  it  looks  like  we 
have  a  5%  chance  of  coming  out  reasonably 
well. 

After  talking  this  problem  over  with  the 
heads  of  several  national  radio  societies  and 
many  seriously  interested  and  knowledgeable 
amateurs  the  best  course  of  action >  after  mak- 
ing sure  that  our  government  is  firmly  behind 
us,  is  to  actively  tackle  the  problem  at  is  weak- 
est point;  the  African  and  Asian  countries. 

First  of  all  it  has  been  proposed  that  the 
Institute  send  illustrated  information  sheets  on 
the  values  of  amateur  radio  to  small  countries 
directly  to  the  heads  of  these  countries  as  well 
as  their  communications  chiefs,  This  literature 
would  emphasize  the  value  to  small  countries 
of  encouraging  amateur  radio  and  the  help 
that  the  Institute  is  prepared  to  furnish  those 
interested.  It  would  point  out  that  it  is  only 
when  an  amateur  radio  population  has  been 
established  in  a  country  that  anv  sort  of  elec- 
tronics  industry  is  at  all  possible  ,  .  .  and  no 
country  anywhere  can  grow  even  a  little  with- 
out electronics  and  communications.  Amateur 
radio  is  one  of  the  most  important  keys  to  the 
starting  of  a  large  growth  of  a  country.  The 
Arabs  may  hate  Israel,  but  they  won't  over- 
look the  fact  that  the  hams  there  were  of  crit- 
ical importance  in  the  setting  up  of  the  conn- 
try  and  the  rapid  industrialization  of  it; 

Amateur  radio  not  only  encourages  elec- 
tronic industry  to  be  formed  in  a  country,  but 
also  provides  men  with  the  know-how  to  set 
up  communications*  Modern  civilization  rests 
firmly  on  the  telephone. 

How  about  tourists?  Ham  radio  can  help 
considerably  for  each  amateur  in  a  country  is 
a  valuable  good  will  ambassador.  Thousands 
of  us  travel  all  around  the  world  visiting 
amateurs  that  have  asked  us  on  the  air  to 
drop  in.  Countries  without  amateur  stations 
may  get  a  one-man  DXpedition  once  every 
ten  years,  but  those  with  active  amateurs  draw 
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AOM-200  Series 


AOM-100  Series 


FREQUENCY  MEASURING 


BAND  MARKERS 


GENERATING  ACCURATE  TIMING   PULSES 


AOC  Multivibrators  are  free  running  saw- 
tooth oscillators  designed  to  lock  on  a 
stabilized  signal  source  for  division  of  10. 

Multivibrator  units  may  be  obtained  in  a 
number  of  combinations  or  single  units, 
Each  multivibrator  has  isolation  amplifier 
to  stabilize  lock.  Complete  series  allows 
1,000  kc  crystal  to  produce  a  1  cycle  per 
second  pulse.  Both  1,000  kc  and  100  kc 
crystal  oscillator  units  are  available. 

Crystal  oscillators  AOM-100X  and  AOM- 
1000X  provide  a  stabilized  signal  source  to 
drive  the  multivibrator  chain.  Each  oscilla- 
tor has  regulator  tube  and  crystal  oven  to 
insure  maximum  stability.  Short  term  sta- 
bility, 1  part  in  10\ 


I  SEND  FOR  NEW  60  PAGE 
I  INTERNATIONAL  CATALOG 


UNIT  DESCRIPTION                           PRICE 

AOM-101         100  kc $19,95 

AONM02         10  kc „ 19.95 

AOIVMQ3  1  kc........ „.  .  19,95 

AOM-104  100  cps                                  19.95 

AOM-105  10  cps....... 19.95 

AOM-106  1  cps      ,                                 19.95 

AOM-201  100  kc  and  10  kc               35,00 

AOM-202  10  kc  and  1  kc „  35.00 

AOM-301  100  cps,  10  cps,  1  cps       49.50 

AOM-100X  100  kc  oscillator              32,50 

AOM-1Q0QX     1,000  kc  oscillator 32.50 

Shipping  weight:  5  lbs,  each 
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TWO  CATEGORIES  TO  CHOOSE  FROM 


Standard  Duty  Guyed  in 
Height!  of  37-54-88-105 
and  1 22  feet 


Heavy  Duty  Self  Supporting 
and  Guyed  in  Heights  of 
37-  54  feet  {SS) 
71  —  68  feet  (guyed) 


ROHN  has  these  6  IMPORTANT  POINTS: 

Ease  of  Operation— roller  guides  between  sections  assure 
e&fty,  safe,  friction- tree  raising  and  lowering.  Strength- 
welded  tubular  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  extra  sturdinessand  strength.  Unique 
ROHN  raising  procedure  raises  oil  sections  together— uni- 
formly with  an  equal  section  overlap  at  oil  heights! 
Versatility—designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  of  any  height  desired! 
Simple  Installation— install  it  yourself— use  either  flat 
base  or  special  tilting  base  (illustrated  above)  depend- 
ing on  your  needs.  Rated  and  Tested— entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  properly 
rated  tower  for  your  antenna.  The  ROHN  line  of  towers 
is  complete.  Zinc  Galvanized— hoi  dipped  galvanizing  a 
standard— not  an  extra— with  all  ROHN  towers!  Prices 
start  at  less  than  $100. 


SEND  FOR  ROHN  TOWER  HANDBOOK 

-S1.25  Value 

— ONLY  $100   postpaid  (  special  to  readers    S 

of  this  magazine),  Nearest  \ 
source  of  supply  sent  on  request.  Repre*  I 
sentatives  world-wide  to  Bene  you.  Write  ; 
today  to: 


ROHN  Manufacturing  Co 


P.  O.  Rex  2000 


Peoria,  Illinois 


"Worlds  Largest  EXCLUSIVE  Manufacturer 

of  Tourers;  designers,  engineers,  and  install >rs 

of  complete  communication  tourer  systems**' 


a  lot  more  visitors.  Ask  any  DX  amateur  how 
many  fellows  have  visited  him  during  the  last 
years  or  so  #  ,  ,  you'll  find  the  number  sur- 
prising *  .  .  and  so  will  the  tourist.  Of  course 
this  spreads  too  for  once  back  home  we  show 
our  slides  and  movies  to  our  local  Rotary  Club 
and  before  long  many  more  people  are  think- 
ing of  visiting  what  was  before  an  unknown 
country* 

The  Institute  would  like  not  only  to  ap- 
proach foreign  governments  by  mail,  but  to 
send  "Ham  Corps"  groups  to  these  countries  to 
personally  talk  with  these  men  and  offer  to  set 
up  a  ham  station  and  train  some  of  the  locals 
to  operate  it.  Several  manufacturers  have  in- 
dicated  that  they  would  be  glad  to  support 
such  a  program  and  we  have  already  had  let- 
ters from  many  amateurs  who  are  willing  to 
work  on  such  a  project  at  no  pay.  I  believe 
that  we  could  organize  a  number  of  two  and 
three  man  groups  to  visit  the  smaller  coun- 
tries who  will  have  an  effect  on  the  course  of 
the  ITU  all  out  of  proportion  to  their  size  and 
sell  these  governments  on  amateur  radio  for 
their  country. 

DXing 

For  some  time  now  I've  been  hinting  that 
Fd  like  to  encourage  DXing  a  bit  in  73,  The 
question  has  been  just  what  we  could  do  that 
would  be  the  best.  I  certainly  didn't  want  to 
turn  out  another  DX  column  like  the  ones  in 
CQ  and  QST,  that's  for  sure. 

There  has  been  considerable  grumbling  over 
certain  deficiencies  in  the  QST  listings  and, 
after  considerable  discussion  with  Gus,  Slu 
W2GHK,  and  other  DX  luminaries,  perhaj 
we  have  an  answer.  The  recent  decision  by 
QST  to  do  away  with  phone  DX  listings  in  the 
Honor  Roll  and  other  changes  certainly  em- 
phasizes the  already  apparent  problems  of  the 
DXCC. 

Our  solution  is  to  plunge  seriously  into  the 
DX  Certificate  game. 

The  One  Hundred  Country  Award  Certifi- 
cate will  be  available  from  73  starting  this 
summer.  We  will  also  have  available  Two 
Hundred  Country.  Three  Hundred  Country 
and  Worked  The  World  Tliree  Hundred  and 
Fifty  Country  Award  Certificates. 

Gus,  W4BPD,  who  will  be  in  charge  of  the 
project,  will  give  you  the  full  details  on  the 
rules.  Roughly,  here  are  the  basic  features: 
Countries  Countries  accepted  by  QST,  RSGB, 
REF,  DARC  and  certain  other  national  ama- 
teur radio  societies  will  be  accepted  as  "coun- 
tries " 

(continued  on  page  86) 
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REFLECTOMETER 
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Tells  at  a  glance,  both... 


the  power  you're  putting  out! 
reflected  power,  too! 


Another  precision-engineered  first  from  pace-setting  Waters! 
Amazing  new  REFLECTOMETER  with  unique  dial  indicator 
that  lets  you  read  both  the  forward  and  reflected  power  of 
your  rig  (expressed  in  RF  watts)  on  every  transmission  you 
make?  Two  separately  set  forward  scales  of  200  watts  and 
1000  watts  (20  and  200  watts  reflected)  insure  accurate 
readings  at  whatever  power  you're  operating,  VSWR  can  be 
immediately  determined  from  a  calibrated  reference  chart. 
The  REFLECTOMETER  operates  apart  from  its  Directional 
Coupler  which  may  be  located  remotely  in  the  antenna 
coaxial  line  and  connected  with  the  cable  provided. 


SPECIFICATIONS 

MODEL  369 

Scales  Forward  1000  and  200  watts, 

Scales  Reflected  .    200  and  20  watts. 
Impedance    ,..,        ,.52   ohms, 
Frequency  Range  ..3  to  30  megacycles* 
Accuracy  Power  ±10%  f,s.  (in  52  ohms). 
Power  Loss  ..„,••♦, ...Negligible, 

Size    Indicator  -  5l/2  x  3%  x  4lA  in. 

Directional  Coupler  *  4  x  2  x  2ft*  in. 
Weight  ...Indicator*  1V2  lb. 

Coupler  -  %  lb. 
Price ...$115. 


Waters  Test  Gear ...  to  get  top  Operating  Performance! 


Price 
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DUMMY  LOAD/ 

WATTMETER 

Model  334 

Operates  from  2 
to  230  megacy- 
cles at  52  ohms. 
Measures  RF  out- 
put in  watts  up  to 
a  full  kilowatt. 
Three  calibrated 
scales  insure  ac- 
curate readings. 
Compact  and 
weighs  but  12  lbs. 

$89.95 


WIDE  RANGE    ATTENUATORS 

Provides  61  db  of  attenuation  in 
1  db  steps.  Used  effective^  for 
S-Meter  calibration?  checking  re- 
ceiver sideband  suppression; 
measuring  cross-talk  in  switches, 
receiver  image,  IF  signal  rejec- 
tion, etc. 

Model   371-1    UHF   $27.95 

Model   371-2  BNC    $29.95 

Model  371-3  N $37.95 


Price 


"LITTLE  DIPPER"® 


RF  DIP 

OSCILLATOR 

Model  331 

Fully  transistor- 
ized .  .  .  covers 
2  to  230  mega- 
cycles in  7  over- 
lapping plug-in 
coil  ranges. 
1000  cycle  audio 
oscillator  for 
modulation;  DC 
amplifier  and 
meter  for  dip 
detection.  In 
stainless  steel 
case. 

$129,75 
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WATERS 


MANUFACTURING  INC. 

WAYLAND,    MASSACHUSETTS 

WATEHS  QUALITY  PRODUCTS  ARE  SOLD  ONLY  THROUGH  WATERS  QUALIFIED  DISTRIBUTORS 

Look  us  up  at  the  SSB  SHOW  in  New  York — More  h  22nd,  ARRL  Convention  in  Boston  April  22-23-24, 

Dayton  Hamvention  April  15  and  16. 


Thirteen  foot  dish  with  reversible  sense  feed  system  installed. 


Photos  by  Joe  De  Young. 


Circular  Polarization 
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Jim    Kennedy   K6MI0 

2816   E.   Norwich 
Fresno,   California 
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For  a  number  of  vears,  the  use  of  circular 
polarization  has  been  fairly  common  in  sonu 
area?  of  professional  com  m  tunica  t ions.  The 
utility  and  often  the  necessity  of  this  type  ol 
wave  propagation  in  communicating  with 
satelites  and  space  probes  has  long  been 
established  Further,  at  least  some  types  of 
troposphere  paths  seem  to  demonstrate  greater 
reliability  when  circular  polarization  is  em- 
ployed. 

Until  fairh  recently,  however,  circular  po- 
larization hud  offered  very  little  advantage 
over  the  common  linear  polarizations  in 
general  use,  as  tar  as  the  amateur  operator 
was  concerned, 

The  state  of  the  art  is  advancing,  though, 
and  increased  interest  in  moonbounee,  UHF 
trops  and  OSCAR,  may  well  lead  to  a  much 
wider  use  of  this  mode  among  the  amateur 
fraternity  as,  in  each  of  these  areas,  circular 
polarization  can,  at  times,  provide  superior 
communications. 

Most  VHF  operators  arc  Familiar  with  hori- 
zontal and  vertical  linear  polarization  and  the 
substantial  signal  loss  associated  with  "cross" 
polarization*  This  is  the  result  of  certain  char- 
acteristics of  the  electro-magnetic  wave,  which 
will  be  reviewed  in  a  moment.  In  moonbounce, 
particularly  on  the  frequencies  below  1296 
me,  a  phenomenon  called  'Faraday  rotation" 
can  cause  the  plane  of  polarization  to  be 
shifted  or  rotated  as  the  signal  passes  through 
the  ionosphere  on  its  way  to  and  from  tli 
moon.  This  can  be  a  real  nuisance  as  a  "hori- 
zontal" siVnnl  may  produce  a  more  or  less 
"vertical"  echo  and,  hence,  the  echo  may  be 
greatly  reduced  in  strength  or,  perhaps,  not 
heard  at  all 

The  signal  transmitted  by  a  spinning  or 
tumbling  sateUte  may  varv  from  horizontal  to 
vertical  in  a  rapid  and  often  complex  fashion 
rinsing  flutter  and  fading  in  linear  receiving 
systems. 

Polarization  can  also  be  shifted  by  atinos- 
phcric  and  terrain  conditions  over  a  long 
tropospheric  path.  This  can  be  anvthing  from 
a  permanent  to  a  rapidly  changing  conditio*! 
and,  lie  nee,  its  effect  can  varv  from  a  coils  tan  t 
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Fig.  3.  Synthesis  of  circular  polarization  from 
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are   really  o>'$. 


signal    of   reduced    strength    to    a    .signal    With 
rapid   QSB. 

To  begin  a  discussion  of  circular  polariza- 
tion and  how  it  can  be  of  use  in  some  of  these 
situations,  it  seems  appropriate  to  start  by 
reviewing  some  of  the  facts  concerning  tin 
electromagnetic  wave— the  radio  signal  on  its 
way  through  space* 

A  radio  wave  is  composed  <>(  two  different 
types  of  fields  traveling  together.  These  com 
posite  fields,  one,  an  electric  field,  the  other, 
a  magnetic  field,  travel  in  the  same  direction, 
hut  are  oriented  at  right  angles  to  each  other. 
Fig.  1  shows  a  diagram  of  how  this  might 
look  il  we  could  see  the  "lines"  of  force.  The 
direction  of  wave  travel  in  this  diagram  is 
straight  up  out  of  the  page. 

In  linear  polarization,  the  direction  of  the 
two  fields  remains  constant  and  the  amplitude 
changes  from  plus  to  minus  and  back  again  at 
a  sine  wave  rate  at  the  RF  frequency.  The 
polarization  is  said  In  be  horizontal,  if  the 
electric  field  is  horizontal;  and  vertical  i(  the 
electric  field  is  vertical.  Of  course,  it  can  also 
be   diagonal   hut  this   is  not  commonly   used. 

If  such  a  signal  is  to  be  received,  it  is 
necessary  that  the  antenna  "tap"  one  of  these 
fields  to  remove  the  energy  and  convert  it 
into  an  RF  voltage  for  the  receiver  to  detect. 
It  is  only  necessary  to  tap  one  field,  as  energy 
from  the  other  changes  to  the  field  being 
tapped  as  the  tapped  field's  energy  is  depleted 


Fig.    1.  End  view  of  electromagnetic  wove. 
Fig.  2.  Rotation  of  fields  in  a  circular  wave. 


Close  up  of  twin  boom  type  of  reversible  feed, 
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Well   now.  Ready  to  go.  Guess   I'll  start 
with  Australia. 


by    the    antenna    and    hence    almost    all    the 
energy  is  available  to  the  receiver. 

Some  antennas  tap  the  electric  field  and 
others  the  magnatic  field.  For  instance,  the 
simple  dipole  taps  the  electric  field  while  the 
loop  antenna  taps  the  magnetic  field.  For  the 
purposes  of  this  discussion,  however,  we  will 
consider  only  antennas  that  tap  the  electric 
field,  though  the  principles  involved  apply  to 
both  types. 

Cross  polarization  occurs  when  an  antenna 
cannot  "see"  the  field  it  is  designed  to  tap. 
A  dipole  must  be  in  the  same  plane  as  the 
electric  field  in  the  incoming  wave.  As  the 
angle  between  the  electric  filed  and  the  dipole 
increases  from  0*  toward  90%  the  amount  of 
field  the  dipole  "sees"  becomes  progressively 
less  and  less  until,  at  90°,  their  is  no  com- 
ponent of  the  electire  field  which  lies  in  the 
same  plane  as  the  antenna  and  hence  no 
voltage  is  induced  at  all,  or  stated  mathema- 
tically, the  voltage  induced  on  the   antenna: 

e  —  E  cos  0 
where  ©  is  the  angle  between  the  two  anten- 
nas,  and   E    is    the    magnitude    of   the   wave 
electric  field. 

We  now  have  a  rough  picture  of  what  is 
happening  in  a  linearly  polarized  radio  wave 
and  how  it  affects  a  receiving  antenna, 

The  twist 

As  mentioned  before,  the  direction  of  the 
fields,  in  a  linear  wave,  remain  fixed  and  unK 
the  amplitude  changes.  A  circular  polarized 
wave,  however,  is  just  the  opposite*  In  it,  the 
amplitude  of  the  two  fields  remains  constant 
and  the  direction  of  the  fields  always  remain 


perpendicular  to  each  other,  but  togethr,  they 
rotate,  making  one  complete  revolution  each 
RF  cycle,  as  shown  in  Fig.  2. 

Just  how  this  comes  about  is  a  bit  more 
complicated  than  linear  polarization.  This  is 
due  to  the  fact  that  a  circular  polarized  wave 
is  actually  a  composite  of  ttco  linear  waves. 
It  is  the  result  of  horizontal  and  vertical  linear 
waves  90*  out  of  phase-  Fig,  3  shows  this  as 
a  series  of  "snapshots"  of  the  two  electric  fields 
through  a  little  more  than  the  first  quarter  of 
a  cycle.  Don't  confuse  this  with  the  earlier 
diagrams.  Both  the  fields  shown  are  electric 
fields;  tlie  magnetic  fields  are  present,  but 
have  been  omitted  from  the  diagram  for  the 
sake  of  convenience.  It  will  be  noted  that 
both  of  these  fields  are  changing  in  amplitude, 
as  they  are  linearly  polarized,  but,  also  notice 
that,  because  of  the  90°  phase  defference,  the 
composite  amplitude— the  vector  sum— of 
the  two  fields  is  constant  and  rotates  from 
horizontal  to  vertical  in  a  circular  fashion  once 
per  RF  cycle. 

For  those  who  prefer  a  mathematical  ex- 
planation: the  vertical  component  y  =  a  sin 
cot;  the  horizontal  component  x  =  a  sin 
(cot  +90°)  =  a  cos  tot;  where  a  ==  constant  and 
©t  =  RF  phase  angle. 

The  amplitude  of  the  resultant  field: 

|A[  =  \/  aa  sin3  a>t  +  a-  cos2  ut 

=  V  aa  (sin2  exit  +     cos3  o)t) 
=  a 

and  since  |A|  is  constant  as  cut  goes  from  0  to 
2n  the  field  vector  rotates  in  a  circular  fashion 
about  the  origin. 

It  has  probably  occurred  to  many  that  there 
are  two  possible  senses  or  directions  for  the 
fields  to  rotate,  either  to  the  right  or  to  the 
left— clockwise  or  counterclockwise.  This  is, 
in  fact,  the  case  and  hence,  there  are  two  kinds 
of  circular  polarization:  right  hand  sense  and 
left  hand  sense.  If  the  sense  is  right  hand,  the 
field  rotates  clockwise  as  viewed  from  behind 
the  wave;  that  is?  it  rotates  the  same  way  a 
rifiht  hand  screw  does  when  it  advances. 
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Fig.  4.  Fixed  circular  polarization  from  two  dipoles. 
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Sense  reversing  relay  and  delay  line  mechanism. 
Dipole  feed  lines  are  on  the  left  and  the  input 
line  on  the  right. 

Though  it  is  impossible  to  be  cross— polar- 
ized with  circular  polarization,  it  is  possible 
to  be  "cross-sensed."  If  this  occurs,  one  of 
the  two  linear  components  of  the  wave  is  out 
of  phase  and  hence,  cancellation  takes  place. 
In  other  words,  right  hand  systems  don't 
receive  left  hand  signals  and  vice  versa*  This 
can  present  some  of  the  same  problems  as 
cross  polarization,  though  as  we  shall  see  in  a 
moment  this  can  be  easily  circumvented,  if 
necessary. 

There  are  at  least  two  practical  ways  to 
generate  a  circular  wave,  one  common  way  is 
to  synthesize  it  continuously  with  a  helix.  The 
helix  can  provide  high  antenna  gain  and  be 
quite  effective,  though,  the  single  bay  helix  is 
less  versatile  than  another  method  about  to  be 
described. 

The  second  method  is  to  synthesize  the 
wave  by  gathering  and  combining  its  com- 
ponent  parts,  that  is,  two  linear  polarized 
signals  oriented  at  right  angles  and  90°  out  of 
phase. 

The  simplest  way  to  do  this  is  to  co-locate 
two  dipoles  at  right  angles  on  a  common  boom 
in  the  form  of  plus  sign.  If  these  dipoles  are 
fed  with  feed  lines  which  differ  in  length  by 
some  odd  multiple  of  a  quarter  wave  length 
(90° ),  as  in  Fig*  4,  then  the  dipoles  will  emit 
a  circular  polarized  signal.  If  gain  is  wished 


then  plus  sign  reflectors  and  plus  sign  directors 
can  be  added  to  the  boom  to  form  a  yagi  or 
broadside  array- 
As  mentioned,  this  type  of  array  can  be  very 
versatile;  for  instance,  if  both  left  and  right 
hand  polarization  is  desired,  it  is  only  neces- 
sary to  provide  for  the  reversing  of  the 
phasing,  as  shown  in  Fig.  5.  In  fact,  with 
suitable  switching,  it  is  possible  to  have  hori- 
zontal or  vertical  linear,  or,  right  hand  or  left 
hand  circular  polarization  from  the  same 
antenna  at  will. 

As  the  circular  wave  is  made  up  of  two 
linear  components,  it  is  possible  to  work  be- 
tween a  circular  antenna  and  any  linear 
antenna  in  any  plane  without  cross  polariza- 
tion taking  place.  There  will  generally  be  a  3 
(11)  loss  between  the  two  types  <>f  systems  as 
omK  half  the  power  in  the  circular  signal  is 
contained  in  the  particular  linear  component 
that  the  linear  antenna  in  receiving. 

If  the  path  is  causing  polarization  shifts,  as 
in  the  trops  circuits  previously  discussed,  cir- 
cular polarization,  on  even  one  end  of  die 
circuit  would  improve  the  range  of  QSB  and 
often  will  increase  the  average  signal  level. 
Circular  antennas  on  both  ends  would  do  the 
same  without  inflicting  the  3  db  loss. 

In  moonbounce  circuits,  circular  polariza- 
tion eliminates  the  effect  of  Faraday  rotation. 
The  further  rotation  of  a  wave,  that  is  already 
rotating  inherently  and  received  on  an  antenna 
designed  to  receive  rotating  waves,  has  no 
effect  at  alb  In  other  words,  you  can  turn  a 
circle  around  to  your  hearts  content  and  it 
still  looks  like  a  circle. 

There  is  a  problem,  however,  in  moon- 
bounce  circuits  and  others  involving  signal 
reflections.  A  circular  signal  reflected  by  a 
passive  reflector,  such  as  the  moon  will  return 
as  a  reverse  image  much  the  same  as  light 
images  reflected  by  a  mirror.  The  sense  will 
reverse;  the  right  hand  becomes  left  hand  and 
vice   versa.    The   solution   to   this   problem    is 
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Fig,    5-    Switchable   sense    configuration    for   both 
right  ond  left  sense. 
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simple,  however.  It  is  only  neeessarj  to  wire 
the  sense  reversing  relay,  on  a  switchable  plus 
sign  iirray.  into  the  antenna  change  over  cir- 
cuits and  transmit  in  one  sense  and  receive 
in  the  other. 

KP4BPZ  utilized  circular  polarization  in  the 
Arecibo  moonbounce  experiments  in  1964  and 
1965.  The  system  in  use  there  transmitted 
right  hand  in  space  and  received  left  hand  in 
space. 

The  .switching  technique,  using  the  scheme 
shown  in  Fig*  5,  was  used  at  K6MI0  in  the 
second  1965  KP4BPZ  432  mc  moonbounce 
test  It  showed  substantial  increase  in  received 
signal  over  the  first  1965  test  in  which  linear 
polarization  was  used  by  K6M10. 

The  feed  array  For  the  13  foot  (4  meter 
dish  used  in  the  tests  is  shown  in  the  photo- 
graphs. As  the  booms  for  the  antennas  are 
pieces  of  rigid  coax— the  feedline— it  was 
not  practical  to  use  the  same  boom  for  both 
dipole— reflector  arrays.  The  separate  arrays 
where  placed  as  close  together  as  possible  and 
fed  with  equal  feed  line  lengths  to  the  sense 
relay.  The  delay  line  at  the  sense  relay  was 
and  the  relav  was  wired  into  the  antenna 
change  over  circuit 

The  dish  feed  itself  transmits  left  hand 
which,  when  reflected  by  the  dish,  becomes 
right  hand  tin  space)  and  vice  versa  on  receive. 
In  this  way  the  system  matched  the  polariza- 
tion used  by  KP4BPZ. 

Reversing  the  sense  sequence  did,  as  pre* 
dieted,  result  in  a  very  substantial  signal  loss 
as  "cross  sensing"  took  place* 

Summary 

To  recap  this  discussion;  circular  polariza- 
tion occurs  when  the  instantaneous  electric 
and  magnetic  field  amplitudes  in  an  electro- 
magnetic wave  remain  constant  and  the 
direction  of  the  field  vectors  rotate  from  {V 
to  360°  constantly,  making  one  full  revolution 
per  rl  cycle* 

There  are  two  possible  directions  or  senses 
for  rotation  to  take  place,  either  right  hand 
or  left  hand.  Right  and  left  hand  systems  are 
incompatible  on  the  air,  but  antenna  can  be 
easily  designed  to  make  use  of  either  one  at 
will. 

The  fields  can  be  made  to  rotate  the  pre- 
scribed manner  bv  at  least  two  methods 
(actually  there  are  several  more).  One  method 
is  to  force  the  fields  to  rotate  by  combining  two 
sets  of  fields  at  right  angles  to  each  other  and 
in    phase    quadrature    (90°    phase    difference). 

Finally,  and  perhaps  most  important,  it 
really  works. 

■  .  .  K6MIO 
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•  Featuring  the  SB-1 00  &  HA-14  •  Full  kilowatt  P.E.P. 
SSB  five  band  transceiver,  80-10  meters  •  Fixed  or 
mobile  operation  with  appropriate  power  supplies 
listed   below   •   Built-in  antenna   change-over  relays 

•  Built-in  SWR  meter  •  Operates  PTT  &  VOX-Upper/ 
Lower  sideband  •  Built-in   100  kc  crystal  calibrator 

•  Transceiver  tuning  with  Heath  LMO  —  1  kc  dial 
calibration 
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tion, add  the  HA-14  with  just  a  flip  of  a  switch.  Either 
way  you'll  enjoy  truly  linear  tuning  with  the  famous 
Heaih  SB-Series  LMO  .  .  .  plus  all  the  other  many  con- 
venient operating  features  of  the  now-famous  Heathkit 
SB  Series* 
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parison of  the  complete  SB- 1 00  &  HA-14  specs,  (See 
coupon  below.)  with  those  of  any  other  make  of  SSB 
transceiver  or  combo.  Compare  for  the  ultimate  in 
versaiilty  and  value  -  .  .  consider  circuit  design  as 
related  to  inherent  stability,  the  use  of  quality  compo- 
nents and  fine  mechanical  construction,  full  five-band 
coverage,  and  resale  value.  You'll  choose  the  SB-100 
&  HA-14. 
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Kit  HP-13,  SB-100  Mobile  Power  Supply,  .  ,  .$59.95 

Kit  HP-14,  HA-14  Mobile  Power  Supply $89.95 

Kit  HP-23,  S8-100  AC  Power  Supply .$39.95 

Kit  HP-24,  HA-14  AC  Power  Supply, $49.95 

HDP-21,  Microphone $29.40 
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Solid  State  Sixty 


The  radio  amateur  today  cannot  help  but 
notice  the  wide  varietv  of  semiconductor  de- 
vices  being  advertised  in  73  and  other  elec- 
tronic orientated  magazines.  These  devices, 
selling  at  a  fraction  of  their  original  cost,  were 
unheard  of  a  few  years  back*  For  the  ham 
who  likes  to  build  and  experiment  with  these 
fascinating  items,  I  will  describe  an  adjust- 
able, regulated,  solid  state  power  supply  which 
is  both  easy  to  build  and  use. 

Basically  the  unit  consists  of  two  supplies. 
TV,  T=  and  their  associated  circuitry  make  up 
the  main,  heavy  current  carrying  supply,  Ta 
and  its  associated  circuitry  serves  only  to  pro- 
vide amplifier  chain  Qu  Q*  and  Q3  with  a  well- 
regulated  reference  voltage.  Both  supplies  are 
common  series  type  regulators,  with  Q«  and 
Qi  being  the  regulating  element  for  each. 
Amplifiers  Q>  and  Q=*  are  included  to  isolate 
O/s  base  from  the  5K  pot,  so  that  only  a 
small  current  is  needed  at  Q/s  base  to  swing 
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Fig.  1.  Schematic  of  the  solid  state  60  watt  power 
supply. 


the  huge  base  current  at  Qu  A  close  look  at 
the  diagram  will  show  that  all  the  transistors 
are  being  operated  as  emitter  followers,  or 
current  amplifiers.  The  output  from  diode 
bridge  D -Ds  after  being  filtered  by  Cs,  is 
applied  to  the  collector  of  Qi  and  the  620 
ohm  resistor.  The  620  ohm  resistor  is  picked 
to  fire  zener  Da  with  about  10  ma  of  current. 
The  zenor  voltage  is  applied  to  the  base  of 
Q*  and  ap  irs  at  the  emitter,  minus  the  .6 
volt  or  so  drop  associated  with  silicon-type 
devices.  The  5K  linear  pot  serves  as  the 
emitter  load  and  by  tapping  up  and  down  this 
resistor,  a  voltage  of  from  0-33  volts  approxi- 
mately is  available  to  control  amplifiers  Q®  and 
Q*.  Autotransformer  T*  is  coupled  mechanic- 
ally to  the  shaft  of  the  5K  pot.  This  is  done  so 
that  no  matter  what  the  voltage  of  the  unit  is 
set  at,  the  drop  across  Qi's  collector  to  emitter 
is  constantly  5  or  so  volts.  If  this  were  not 
done,  using  the  unit  at  sav  9  volts  would  re- 
quire  the  series  element  Qi  to  dissipate  the 
voltage  difference  between  9  volts  and  the 
total  voltage  that  would  appear  across  G.  The 
voltage  across  G  is  about  40  volts  without 
the  autotransformer  so  we  have  40  minus  9, 
or  31  volts  times  the  rated  current  of  2  amp, 
or  a  dissipation  of  62  watts.  Since  the  output 
rating  of  the  supply  is  60  waits  (30  x  2)  we 
see  that  more  wattage  is  being  used  to  heat 
the  shack  than  is  available  for  our  bench 
projects.  Putting  Ti  in  ahead  of  T*  modifies 
the  voltage  available  at  Ci  so  that  approxi- 
mately 5  more  volts  is  available  at  G  than  is 
supplied  to  its  base  by  the  reference  supply. 
So  the  dissipation  of  Qi  is  5  x  2  or  10  watts, 
and  this  is  just  lukewarm.  Since  most  tran- 
sistor projects  require  considerably  less  cur- 
rent, unless  you  are  power  minded,  the  unit 
will  run  at  room  temperature- 
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Construction  and  parts  placement  are  not 
critical.  Two  items  to  watch  for  are  that  the 
5K  control  pot  has  a  linear  taper  and  to  use 
#16  or  better  wire  for  the  high  current  carry- 
ing half  of  the  supply,  I  used  a  California 
Chassis  type  LTC-464  cabinet  and  had  to 
squeeze  a  little,  but  a  larger  cabinet  will  do 
nicely.  Qi  is  mounted  on  a  Delta  Heat  sink 
NC-401  and  the  sink  insulated  from  the 
chassis,  or  insulate  the  transistor  from  the  sink 
if  you  want  Q*  is  mounted  under  &  and  insu- 
lated from  the  chassis  with  a  mica  insulator. 

The  photo  of  the  top  of  the  chassis  shows 
the  method  of  coupling  the  5K  pot  to  the  auto- 
transformer.  I  used  a  quarter-inch  shaft  coup- 
ling fastened  with  epoxy  cement  to  the  wiper 
of  the  auto  transformer  and  supported  the  pot 
with  a  bracket  made  of  sheet  aluminum.  Series 
regulator  Qt  and  its  socket  can  also  be  seen  in 
the  top  view  mounted  between  the  autotrans- 
former  and  the  meter  range  selector  switch. 
The  coil  of  wire  shown  in  the  bottom  view 
near  the  front  of  the  chassis  is  the  meter  shunt, 
A  good  starting  place  for  a  1-ma  meter  is 
; i bout  1-51  feet  of  #16  enameled  copper  wire. 

A  new  meter  face  was  inked  on  white  paper 
and  glued  to  the  existing  face.  The  new  ranges 
are  0-30  volts  and  0-3  amperes,  I  intention- 
ally extended  the  current  scale  to  3  amperes, 
for  as  we  all  know,  hams  are  notorious  for 
drawing  more  than  the  rated  current  from 
transformers  for  short  periods  of  time, 

To  adjust  the  pot  and  transformer,  set  them 
initially  at  their  maximum  voltage  positions, 
Do  this  without  the  AC  plug  in.  Lock  the  pot 
shaft  to  the  autotransformer.  Bring  the  pot  and 
transformer  back  to  zero  and  plug  the  supply 
into  the  AC  outlet.  Put  a  voltmeter  across  the 
collector  to  emitter  of  Ql  and  turn  the  switch 
on.  Set  the  supply  for  about  10  volts  output  and 


Bottom  view  of  the  supply.  The  black  object  in 
the  left  center  is  a  full  wave  rectifier. 

note  the  reading  across  Ql  If  it  is  anywhere 
from  4-6  volts,  you  are  in  business;  if  not, 
turn  the  switch  off  and  not  disturbing  the  pot 
or  transformer  unlock  the  shaft.  If  the  voltage 
drop  was  higher  than  6  volts,  hold  the  pot 
shaft  from  turning  and  move  the  wiper  of  the 
transformer  about  W  back  toward  its  zero 
position  and  lock  the  shaft.  If  it  was  lower, 
move  the  wiper  up  about  lA"  toward  its  maxi- 
mum voltage  position  and  lock  the  shaft  Turn 
the  unit  on  and  again  measure  across  Qi.  Con- 
tinue to  do  this  until  the  correct  voltage  drop 
is  achieved. 

As  for  procuring  the  parts?  if  you  buy  new 
it  is  going  to  cost  you,  Meshna,  who  adver- 
tises in  73,  sells  a  transistor  suitable  for  Qi 
already  mounted  on  the  proper  heat  sink  for 
a  buck  and  a  half.  Foly  Paks,  who  also  adver- 
tises in  73,  has  the  2N1132*s  at  a  reasonable 
price,  and  a  look  through  their  ad  should  find 
the  necessary  bridge  rectifiers  and  zener  diode. 
As  far  the  transformers  and  other  parts,  you 
are  on  your  own. 


Top  view  of  the  power  supply.  The  outotransformer 
is  in  the  center  at  the  top,  coupled  to  the  variable 
resistor  below  it. 


Parts  list 

Ti  — 

Superior  Powerstat  type  10B 

T«  — 

Mancor  tvpe  RT-202   or  Allied  No. 
332 

62-G- 

Ta  — 

Stancor  type  P-6469  or   Allied  No. 
421 

61-G- 

Db,  Dft, 

Dt,  Da  — 

100  PIV  100  ma  diodes  or  better  as: 
Inst.  1N537  or  Motorola  1N4002 

Texas 

Di,  Da, 

Ds,  Di  — 

3-5    amp   100   PIV   diodes   or  bettei 
1N3569 

;    GE 

QxrQa  — 

Motorola  2N376A 

Qa,  Q*  — 

Motorola  2 Nil 32 

Do  — 

33  volt  1  watt  zener  diode  Sarkes  Tarzian 

VR^33 

Ci  — 

1500   fit   SO  volt   capacitor  Sprague 
1341 

TVL- 

&tCi  — 

100   ill    SO   volt    capacitor   Sprague 
1310 

TVA- 

Mi  — 

1  ma  meter 

Si  — 

SPST  switch 

&  — 

3  pole  2  position  rotary  switch 

Fi  — 

1  amp  fuse 
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Hank  Olson  W6GXN 
3780  Starr  King  Circle 

Palo  Alto,  California 


Crystal  Oscillators: 
Tube,  Transistor  and  FET 


Most  standard  crystals,  surplus  or  otherwise 
available  inexpensively*  are  for  vacuum  tube 
circuits.  If  used  in  transistor  oscillators,  these 
crystals  usually  oscillate  on  slightly  different 
frequencies  than  marked,  since  most  transistor 
circuits  operate  at  low  impedance  levels  un- 
like tube  circuits* 

Transistor  crystal  oscillator  circuits  fall  into 
two  categories:  those  which  operate  near  the 
series  resonance  of  the  crystal  (f9)  and  those 
which  operate  near  the  parallel  resonance  of 
the  crystal  (f^).  These  operation  points  are 
illustrated  in  Fig.  1. 

Several  oscillators  of  the  series  resonance 
type  are  showm  in  Fig.  2*  Note  that  in  each 
circuit,  if  one  were  to  remove  the  crystal,  and 
substitute  a  blocking  capacitor,  the  circuit 
would  continue  to  oscillate  at  about  the  same 
frequencv.  That  is,  the  crystal  in  the  oscillat- 
ing  circuit  looks  like  a  small  resistance. 

The  circuits  that  utilize  the  parallel  reso- 
nance of  the  crystal  all  operate  slightly  on  the 


K 


c* 


CRYSTAL    EQUIVALENT 


-^■^H-^^W* 


Fig.     K    Series    (f.)    and 
points  for  crystals. 


parallel    (foo)    resonant 


inductive  side  of  f^.  Thus,  these  circuits  are 
all,  after  they  have  been  broken  down  to 
basics,  Colpitis  oscillators.  Two  examples  of 
this  type  of  oscillator  are  shown  in  Fig.  3;  the 
only  difference  between  them  is  that  one  is 
grounded-base  and  the  other  grounded-emit- 
ter. 

If  one  picks  the  Cbe  and  Cce  capacitances 
such  that  they  yield  32  pf  in  series  (or  supple- 


(A) 


HARTLEY 


(B) 


TtCKLEB    FEEDBACK 


I— WV 


(C) 


coLPrrrs 


(CAPACITORS    MARKED    WITH    AN    ASTERISK 
ARE    BYPASS    OR    BLOCKING    TYPE  J 


(D)    ARMSTRONG 


Fig.   2,  Typical   series   resonant    transistor   crystal 
oscillators. 
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-Egc 


-£cc 


rT7 
(CAPflcrrofts  wrrw  asterisk  are  bypass  qr  blockkg  type) 


(A) 


COLOTTS.  CAffACmVE    DmOEB 
FORMED    BY    CM    AND    Ccr 


(B)  SAME    AS  (AJ  EXCEPT 

COMMON-  EM ITTER    RATHER 
THAN    COMMON- BASE 


Ffg.  3,  Parallel  resonant  crystal  oscillators. 

ments  them  external  to  the  transistor  to  give 
32  pf)  then  the  crystal  will  oscillate  on  its 
marked  frequency  in  most  cases.  Of  course, 
the  voltage  division  ratio  of  Cbe  and  Cce  must 
also  be  adjusted  to  give  a  feedback  factor 
commensurate  with  the  [3  of  the  transistor. 

There  are  a  host  of  other  transistor  crystal 
oscillators,  which  work  to  one  degree  or  an- 
other. These,  for  the  most  part,  are  subject  to 
adjustment  and  the  individual  transistor's 
characteristics,  costing  the  designer  the  very 
stability  he  used  crystals  to  obtain*  Possibly 
the  mo>t  satisfactory  circuit  for  use  with  "32 
pf  crystals  is  the  very  tube  circuit  for  which 
it  was  designed— but  replacing  the  tube  with  a 
ii  Id  effect  transistor.  In  this  way,  the  imped- 
ance levels  are  of  the  same  order  and  the  cir- 
cuit is  readily  dealt  with  by  technicians  ex- 
perienced in  tube  circuitry. 

For  a  short  period  of  time,  when  FET's 
(Field  Effect  Transistors)  were  first  introduced, 
their  prices  were  quite  high.  However,  al- 
though there  are  still  some  in  the  $50/each 
category,  a  number  of  reasonably  priced 
FETs  are  available  for  experimenter  use,  Sili- 
conix  now  has  their  U146  and  U147  at  about 
$3.00;  these  P-channel  Silicon  units  are  of  the 
2N2606  familv/1 

FETs  can  be  thought  of  as  near  equivalents 
of  vacuum  tubes-  The  drain  corresponding  die 
plate,  the  gate  to  the  grid,  and  the  source  to 
the  cathode-  This  correspondence  is  a  much 
better  one  than  the  collector-plate,  base-grid, 
and  emitter-cathode  set  for  bipolar  transistors 
and  tubes.  As  in  a  tube,  the  current  through 
the  FET  is  controlled  by  the  voltage  between 


PLATE 


GATE 


DRAIN 


GATE 


DRAIN 


GATE/    ,H 


DRAIN 


VACUUM 
TUBE 


N- CHANNEL 
RE.T 


P-CHANNEL 
F.E.T. 


M.Q.S- 

LLL 


+  WO 


Fig.  5.  Collins  100  kc  calibrator. 


+  140 


Fig.  6.  Triode  equivolent  of  Collins   100   kc  cali 
brator  shown  in  Fig.  5. 
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Fig. 


7.  FET  equivalent  of  Fig.  6. 


+iav 


5O0-IOOO  p#_  ^ 


LI «  SIEMENS  5*Tlt0,O  UGON22  MATERIAL 
38  T   PRftAARY,  4T.  SECONDARY 


Fig.  8.  Isolation  amplifier  added  to  Fig,  7, 


Fig,  4.  Symbols  for  FETs  ond  MOS  FETs. 


Mf        IK?      ,^.  ^p.lOOpI 

rri   rhf  rri 

Fig.    9,    P-channel  FET    oscillator    and    isolation 
amplifier. 
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the  control  electrode  and  source  of  current 
carriers.  Fig.  4  shows  the  representations  of 
FET's  along  with  a  tube  symbol  to  demon- 
strate the  likeness. 

The  X-channel  is  most  like  the  vacuum  tul 
because  one  applies  positive  voltage  to  its 
drain  and  negative  bias  voltage  to  its  gate 
for  amplifier  operation.  The  P-channel  typ 
are  the  other  way  around  with  negative  volt- 
age on  the  drain  and  positive  bias.  {The  MOS 
types-which  stands  for  Metal  Oxide  Silicon- 
are  still  rather  expensive  for  amateur  use.) 

To  illustrate  how  one  can  go  directly  from 
a  well-established  tube  circuit  to  an  equivalent 
FET  circuit,  let's  steal  the  100  kc  crystal  cali- 
brator from  the  Collins  75S1.  The  original  is 
shown  in  Fig.  5,  and  its  triode  equivalent  in 
Fig,  6  (we  must  draw  the  triode  equivalent 
since  we  are  going  to  replace  the  tube  with  a 
triode  device).  The  only  difference  between 
these  two  circuits  is  that  the  output  coupling 
of  the  original  (electron  coupling)  has  been  left 
out.  Let  us  now,  again,  redraw  the  circuit  sub- 
stituting an  FET  and  lower  the  "plate"  voltage 
a  bit  to  suit  the  Edss  of  the  transistor,  as  in 
Fig.  7. 

A  parallel  resonant  circuit  for  the  desired 
oscillator  frequency  is  placed  across  the 
"plate"  load  to  allow  sufficient  dc  to  flow  and 
to  make  a  low  impedance  tap  available  for 
output. 

The  8-50  pf  trimmer  capacitor  can  be  ad- 
justed a  bit  for  each  crystal  to  bring  the  oscil- 
lation frequency  right  to  that  which  is  stamped 
on  the  crystal  can.  In  most  cases,  the  output 
frequency  will  fall  within  the  crystal  tolerance 
with  no  adjustment  necessary. 

Since  we  had  to  dispense  with  the  electro  n- 
coupling  method  of  deriving  the  oscillator's 
output,  it  would  be  well  to  add  some  output 
isolation  to  this  FET  equivalent.  This  can  be 
done  by  adding  an  amplifier  stage,  using  a 
conventional  silicon  transistor,  as  in  Fig.  8. 

In  the  above  example,  the  FET  used  was  a 
Texas  Instrument  TIX-882,  a  germanium  FET 
which  was  available  for  about  $3.00  several 
\<ars  ago.  This  type  (N  channel)  was  used  to 


+  I2V 


Fig.    10.  A  Butler  oscillator  as  analysed  by  sec- 
tions. 


lO  TURNS   NC 

Vb'dia.  %  lg. 

TAP  J'/fc  TUBWS 
FROM  COLD  END 


Fig.  11.  In  this  circuit  for  crystals  designed  for 
series  mode  operation,  an  inductance  is  added  in 
parallel  to  the  crystal  to  resonate  the  holder 
capacitance  and  prevent  spurious  oscillation. 

allow  the  tube-circuit-conversion  example  to 
use  a  positive  supply,  for  illustration  purposes 
only.  The  TIX-882  is  no  longer  available,  but  a 
silicon  N  channel  FET  could  be  substituted. 

Since  it  is  the  P  channel  devices  that  are 
now  available  inexpensively  (U146  and  U147), 
Fig.  9  shows  the  circuit  (again  redrawn)  for 
one  of  these. 

The  main  intent  in  the  foregoing  section 
was  to  demonstrate  how  one  can  use  FT  171, 
FT  241,  FT  243,  and  similar  surplus  crystals 
with  FET  oscillators  so  that  they  oscillate  as 
marked.  However,  in  the  more  recently  avail- 
able surplus,  there  are  some  crystals  which 
are  designed  for  series-mode  operation.  Mili- 
tary types  in  the  IICIO/U  (coaxial)  case  are 
for  series  operation:  CR9  and  CR  24.  Also, 
many  of  the  crystals  in  the  HC6/U  (hermeti- 
cally-sealed metal  cases  with  )i"  spaced, 
0.050"  pins)  are  for  series  operation:  CR19, 
23,  25,  26,  28,  30,  32,  35,  45,  51,  52,  53,  54, 
65,  and  75. 

Some  of  these  crystal  units  were  designed 
for  tube  type  oscillators  of  the  "Butler"  type, 
but  will  work  well  in  the  type  of  oscillators 
shown  in  Fig.  2.  The  Butler  oscillator  achieves 
the  low  impedance  driving  source  and  low 
impedance  input  by  use  of  a  cathode-follower 
and  a  grounded  grid  stage  respectively.  The 
Butler  oscillator  is  shown  in  Fig.  10,  divided 
into  its  component  sections.  As  can  be  seen, 
Vj  is  a  Colpitts  Oscillator  whose  capacitive- 
tap  does  not  return  directly  to  the  cathode  but 
drives  V2,  a  cathode  follower.  V2  drives  the 
cathode  of  V,  through  the  low  series-resonance 
resistance  of  X. 

This  method  of  utilizing  the  series-resonance 
frequency  of  a  crystal  with  a  tube  circuit  is 
the  "hard  way,"  although  an  equivalent  FET 
Butler  oscillator  could  be  built.  It  is  far  easier 
to  use  a  single  bipolar  transistor  oscillator  like 
one  of  those  in  Fig.  2.  An  actual  circuit  is 
shown  in  Fig.  11,  for  a  24  mc  crystal  oscillator 
using  a  CR  24  coaxial  crystal. 

.  .  .  W6GXN 
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NEW-TRONtCS 
CORPORATfQN 

CUVlLfcNti  OHIO 


Mode!  CM-52-2    TB 
Separate  phase  unit     *^ 


Outstanding  sensitivity... perfectly  balanced 

Cesco  high  quality  reflectometers  give  precise  SWR  and 
relative  power  readings  immediately . . .  without  plotting 
power  readings  on  a  chart* 

They  employ  mutual  inductance  and  capacity  coupling 
between  linear  conductors  for  continuous  measurement 
of  standing  waves  on  transmission  lines.  Suitable  for 
frequency  range  from  3  to  200  megacycles  and  contin- 
uous line  insertion  at  powers  from  25  to  1000  watts, 
they  give  excellent  performance  on  power  input  of  10 
watts  —  7  mc's  and  up.  (Only  5  watts  output  are  needed 
for  100  mc's  and  up.)  Line  insertion  loss  is  less  than 
one  DB  at  30  mc's. 


Standing  Wave 
'EFLICTOMETE 


NEW-TKONJC5    CORPORATION 

CltVtLAND.    OHIO 


$29.95 

List 


Model  CM -52 

Combination  phase  and  control  unit 


Exceptional  Features 

Sensitive  0-100  microamp  meter  cali- 
brated directly  in  standing  wave  ratio. 

Ideal  for  continuous  line  insertion. 

Power  to  1000  watts  and  over. 

Prevent  false  loading  from  antenna 
tuner,  match  box,  PI  network,  etc. 

SWR  observed   immediately  without 
interpolation. 

Increase  radiated  power  by  line  reflec- 
tion reduction. 

Simplify  antenna  match  adjustments. 

Power  output  comparison  meter. 

No  balancing  adjustments  —  no 
reversing. 

Accurately  hand  calibrated  and 
balanced. 

Frequency  tested  from  3  to  200  mc's. 
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ORIGINALS" 
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DIVISION 


NEW-TRONICS  CORP. 

3455  Vega  Avenue  •  Cleveland,  Ohio  44113 
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Ed   Baker  W0EDO 
9937   Truman   Road 
Independence,    Mo, 


Slaying  the  Monster 


or:  Why  Fear  TV? 


W0KYQ  wrote  a  fine  book  (Unfortunately 
out  of  print)  describing  a  TV  station  which 
can  be  built  for  under  $50.00.  For  many  this 
hook  has  already  served  as  Introduction  to  an- 
other fascinating  facet  of  hamming. 

Those  of  us  who  have  been  frightened  by  so 
many  circuits  completely  alien  to  AM  phone 
may  be  helped  by  the  following  description  of 
how  to  rehabilitate  an  old  TV  set,  for  use  as 
a  station  receiver. 

If  the  receiver  is  to  be  viewed  from  close  up 
I  lie  small  screen  of  yesteryear  is  to  be  pre- 
ferred to  today's  29 J>  living  room  sets. 

Larger  than  12"  causes  eye  strain,  while 
smaller  than  7"  gives  too  little  detail.  10"  is 
about  the  optimum,   Most  of  these  sets,  for- 


Woyne   Pierce  K3SUK 


tunately,  are  still  setting  around  in  TV  shops 
and  basements  waiting  for  us  to  collect  them. 

In  selecting  a  set  the  main  consideration  is 
to  make  sure  it  has  a  power  transformer,  as 
the  "series  filament"  sets  introduce  the  same 
shock  hazard  as  ac-dc  table  radios,  even 
though  they  may  be  marked  ac  only,  (This  is 
tine  to  a  voltage  doubler  circuit  in  the  power 
supply),  Of  course  a  set  with  picture  tube  is 
to  be  desired,  but  if  it  appears  to  be  in  good 
shape  otherwise,  a  missing  CRT  is  no  reason 
to  pass  up  a  good  deal.  More  on  this  later. 

Once  the  set  has  been  selected,  proceed  as 
follows,  and  little  or  no  difficulty  should  be 
encountered. 

If  there  is  a  chance  that  moisture  may  have 
gotten  at  the  set  place  it  under  a  100  watt 
bulb  over  night  before  starting  rejuviuation. 
Start  with  a  camel  hair  brush,  and  clean  the 
set  completely  top  and  bottom.  With  the  vol- 
tages involved,  a  single  piece  of  lint  can  cause 
an  arc,  with  possible  damage  to  several  com- 
ponents. Next  look  over  the  entire  set  care- 
fully, and  replace  any  tubular  paper  capacitors 
which  show  any  signs  of  drying  out  or  drip- 
ping. A  good  rule  here  is;  when  in  doubt,  re- 
place it.  An  ounce  of  prevention  is  worth  a 
pound  of  burned  tubes  and  charred  resistors. 
One  word  of  caution,  however,  use  exact 
values  for  replacement,  and  position  them  the 
same  as  the  old  part.  Avoid  moving  parts 
unless  absolutely  necessary,  then  return  them 
to  their  original  position.  The  final  step  before 
applying  power,  is  to  take  a  good  grade  of 
st  lubricant    (Quietrol,    Spra-Kleen,    etc.) 

and  clean  all  switch  contacts.  The  aerosol  can 
is  preferable,  but  a  good  job  can  be  done  with 
bottle  and  brush.   Avoid  using  too   in  in  1i 
this  will  encourage  accumulation  of  dust* 

Do  not  touch  any  of  the  alignment  adjust- 
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merits,  as  these  are  set  for  a  wide  band  width, 
and  require  special  test  equipment.  Even  the 
experienced  TV  technician  attempts  realign- 
ment only  when  absolutely  required.  These 
circuits  are  quite  stable,  also  quite  broad,  so 
no  trouble  should  result  if  they  are  left  un- 
touched. (The  one  exception  is  buret  tuners, 
described  later) 

If  there  is  no  power  cord  with  your  set  one 
can  be  bought  at  your  local  TV  shop.  It  is 
known  as  a  "cheater,"  and  costs  $.25  to  .50. 

Apply  power  and  observe  closely  for  arcing. 
If  an  arc  occurs,  turn  the  equipment  off  and 
clear  the  cause  before  proceeding  further. 
Look  for  tubes  not  lighted,  or  with  a  blue 
glow,  and  replace  any  observed.  If  a  known 
good  tube  still  glows  blue  trouble  is  indicated, 
and  must  be  cleared.  This  does  not  guarantee 
all  good  tubes,  but  it  is  a  fair  start.  If  all  is 
well  attach  an  antenna,  and  set  the  controls 
to  a  local  channel.  Adjust  the  fine  tuning  for 
best  picture,  then  adjust  horizontal  and  vertical 
hold  controls  for  most  stable  picture.  The 
horizontal  and  vertical  linearity  can  best  be 
set  when  a  test  pattern  is  being  broadcast. 
Call  vour  local  station  for  the  times  such  a 
pattern  can  be  seen.  Horizontal  and  vertical 
hold  controls  may  interact  with  others,  so  al- 
ways touch  them  up  when  changing  other 
settings.  Horizontal  and  vertical  size  may  be 
set  on  the  test  pattern  also,  and  should  be 
adjusted  so  that  height  equals  %  width. 

When  dealing  with  TV  keep  in  mind  that 
voltages  as  high  as  40,000  volts  may  be  pres- 
ent, so  always  discharge  everything  with  a 
shorting  lead  before  reaching  into  a  set,  and 
if  it  becomes  necessary  to  take  readings  while 
the  set  is  turned  on,  keep  one  hand  in  your 
pocket. 

Picture  tubes  require  special  handling,  as 
they  contain  a  high  vacuum  and  have  a  large 
exposed  area,  but  with  proper  care  no  undue 
hazard  is  involved.  Never  bump  or  scratch  a 
picture  tube,  or  allow  any  pressure  on  the 
neck.  NEVER  leave  an  exposed  picture  tube 
where  children  can  reach  it*  Replacement 
CRTs  are  available,  usually  at  reduced  prices, 
for  all  sets  7"  or  larger. 

The  image  on  a  12"  or  14"  screen  can  be 
reduced  to  the  size  normally  displayed  on  a 
10"  screen  (approximately  6"  x  8")  in  many 
cases  merely  by  adjusting  the  size  controls. 
When  this  doesn't  work  take  a  strip  of  alu- 
minum foil  2"  wide  and  wrap  one  or  two  turns 
around  the  neck  of  the  tube  and  fasten  with 
Scotch  tape.  Slide  this  into  or  out  of  the  yoke 
until  the  desired  size  is  obtained. 

If  the  set  originally  used  a  large  screen  CRT 
(up  to  about  17")  usually  it  can  be  directly 


replaced  with  a  10"  or  12"  tube.  The  things  to 
be  considered  are:  1.  Focus— If  the  original 
used  a  focus  coil  and  the  replacement  doesn't, 
replace  the  focus  coil  w  ith  a  20  watt  resistor  of 
about  the  same  resistance.  If  the  opposite  is 
true  connect  coil  anl  control  as  in  the  diagram, 
or  install  a  permanent  magnet  focusing  device, 
2-  Ion  trap—This  is  a  small  magnet  on  a  clip, 
and  may  be  installed  by  snapping  it  on  the 
neck  of  the  tube.  Adjust  it  by  sliding  it  around 
until  a  point  is  found  that  will  give  maximum 
brightness,  If  two  spots  give  good  brightness, 
use  the  one  closest  to  the  base  of  the  tube.  3. 
Deflection— The  yoke  will  probably  give  too 
much  deflection.  Ise  the  aluminum  foil  trick 
described  above.  4.  Base  connections— II  the 
base  connections  of  the  replacement  differs 
from  the  original,  simply  rewire  the  socket, 

A  good  source  of  small  screen  tubes  and 
other  parts  mentioned  above  is  the  series  fila- 
ment srts  which  we  rejected  for  conversion,  or 
vour  local  wholesale  house. 

If  for  some  reason  the  old  cabinet  does  not 
make  a  satisfactory  mount,  a  professional  look- 
ing panel  can  be  fabricated  from  tempered 
masonite  or  similar  material. 

If  your  set  has  a  step  type  tuner  it  has  been 
aligned  on  all  channels,  since  the  coils  are  all 
in  series,  and  adjust  merit  of  one  channel  inter- 
acts with  all  lower  channels,  However,  if  it 
h;is  a  turrel  type  tuner  each  channel  uses  a 
separate  coil,  and  the  unused  channels  (which 
will  be  used  as  the  if  in  a  ham  set)  probably 
have  never  been  precisely  aligned.  In  most 
cases  it  will  still  be  close  enough  to  function, 
but  the  purists  (and  the  screwdriver  techni- 
cians) may  wish  to  touch  up  this  adjustment 
This  requires  a  reasonably  accurate  signal 
source,  but  ;i  well  constructed  self-excited  os 
dilator  can  be  used.  (77,25  mc  for  channel  5, 
and  83.25  for  channel  6)  In  recent  years  man- 
ufacturers have  aligned  all  channels,  so  we 
have  a  readv  source  of  calibration  for  our  oseil- 
lator,  Tune  the  familv  TV  to  the  nearest  (in 
frequency)  channel  in  use  in  your  area,  and 
adjust  the  fine  tuning  for  best  picture.  Switch 
to  the  channel  to  be  aligned  and  couple  the 
oscillator  bo  the  set.  Tune  the  oscillator  until 
the  screen  goes  black.  Set  the  oscillator  to  the 
center  of  the  tuning  range  that  will  cause  a 
black  screen.  Now  connect  the  oscillator  to  the 
set  under  test.  Under  the  channel  selector 
knob  is  a  hole  which  gives  access  to  the  coil 
in  use.  Set  the  channel  selector  to  the  desired 
channel  and  adjust  this  slug  for  maximum 
blackness  of  the  screen,  with  the  fine  tuning 
set  to  mid-scale.  This  completes  alignment. 

Let's  make  BC'NU  a  literal  expression  on  the 
ham  bands,  .  .  .  W0EDO 
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John  Attaway  K4I1F 
P.  O.  Box  205 
Winter   Haven,    Florida 
Photo*  by  K4CAH. 
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Diary 

of  a 

DXpedition 

VP2VD 


Looking  west  from   the   front  of  the   VP2VD  shock.  The   high 
peok  in  the  background  is  St,  Thomas  in  KV4  land. 


During  the  period  October  21-24,  1965  a 
DXpedition  was  made  to  the  British  Virgin 
Islands  bv  Dave  Cvnn  G3SBP,  Ernie  Hendrv 

P  *  m 

K4CA11.  and  the  author,  K4IIF,  operating 
under  the  call  YP2VD.  Although  each  had 
previously  operated  from  DX  locations,  this 
was  the  first  eflort  on  a  concentrated  opera- 
tion within  a  limited  time  period.  Naturally 
many  unexpected  problems  arose,  all  of  which 
were  at  least  partially  solved,  so  that  the  ex- 
pedition reached  a  successful  conclusion. 
These  humorous  and  not  so  humorous  prob- 
lems, and  their  solutions,  comprise  an  inter- 
esting account  which  everyone  who  has 
dreamed  or  plan  net  1  toward  a  DXpedition  will 
find  interesting  and  enlightening, 

The  planning  period 

9 1       mhrt\  1962 

The  idea  originated  3  years  ago  while  stand- 
ing on  the  front  porch  of  the  home  of  KV4BZ. 
It  was  a  clear  bright  day,  and  Jost  van  Dyke, 
Tortola,  and  the  other  British  islands  to  the 
east  seemed  very  close. 

January-February,  1 963 

Regular  skeds  were  kept  between  K4IIF 
and  Dick  Spenceley  KV4AA,  the  grand  old 
man  of  the  Caribbean.  However,  it  was 
quickly  found  that  although  Danny  Weil 
VP2VB,  could  easily  obtain  a  license  as  a 
British  citizen,  for  LL  S,  citizens  it  was  an- 
other matter  entirely.  No  license  could  be 
obtained  and  the  idea  was  set  aside. 

July,  1965 

Rumors  began  to  circulate  of  a  pending 
reciprocal    operating   agreement    between    the 


USA  and  the  UK.  A  letter  was  quickly  dis- 
patclied  from  K4IIF  to  old  friend  G2BVN* 
DX  editor  of  the  RSGB  bulletin.  "What  gives, 
Steve?" 

August  15,  1965 

K4I1F  de  G2BVN:  " —  an  agreement  is 
now  being  negotiated  between  the  U.  S.  and 
the  U.K,  and  it  should  not  be  too  long,  —sorry 
I  cannot  offer  you  an  immediate  solution  John, 
but  Til  be  pleased  to  keep  you  posted." 

August  28,  1965 

Ernie  K4CAH,  signed  on  as  2nd  operator. 

September  0,  196$ 

Reciprocal  licensing  was  still  very  indefinite, 
but  KV4AA  Came  up  with  an  aee-in-the-hole. 
Dave  G3SBP,  ex  5N2RDG,  engineer  for  Cable 
&  Wireless  Ltd  in  St,  Thomas,  was  sweating 
out  the  reciprocal  agreement  from  the  other 
side.  Meantime  he  might  be  interested  in  a 
VP2  operation.  Letter  contact  was  quickly 
made. 

September  21 3  1965 

K41IF  de  G2BVN:  "-we  saw  representa- 
tives of  our  GPO  at  the  end  of  last  week  and 
the  news  is  that  the  form  of  application  and 
the  necessary  paperwork  and  checking  organi- 
zation for  reciprocal  licensing  should  be  oper- 
ational bv  the  end  of  October." 

This  made  it  definite  that  reciprocal  licens- 
ing would  be  too  late  for  us,  so  the  licensing 
burden  fell  fully  on  Dick  Spenceley's  ace, 
G3SBP,  but  there  was  no  problem  as  Dave 
wrote  "I  have  applied  for  a  VP2V  call  and 
hope  to  get  confirmation  of  it  some  time  this 
week. 
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September  22,  1965 

We  were  sure  of  a  ticket,  but  what  about  a 
QTH?  We  had  not  been  ashore  in  these 
islands.  A  land  line  call  to  ARRL  Director 
Bob  Denniston,  W0NWX,  revealed  that  his 
favorite  retreat,  the  Treasure  Isle  Hotel  on 
Tortola,  had  power  24  hrs.  per  day.  However, 
Bob  cautioned  that  it  was  surrounded  by  high 
mountains  and  that  propagation  was  poor. 

September  23,  1965 

G3SBP  de  K4IIF;  "We  are  rounding  up 
gear,  —can  you  get  a  pole  for  the  beam?  How 
much  trouble  is  it  to  get  from  St.  Thomas  over 
to  Tortola?" 

K4IIF  de  Treasure  Isle  Hotel,  Tortola,  BVI: 
"We  are  pleased  to  confirm  your  booking  from 
October  21-24." 

September  25,  1965 

K4IIF  de  G3SBP:  "Re  the  pole,  we  should 
be  able  to  get  something  in  Tortola  even  if  it 
is  only  2  x  4's.  We  can't  carry  a  pole  or  mast 
on  the  boat.  There  are  2  boats  daily  to  Tor- 
tola,  the  trip  requires  2  hours/* 

K4IIF  de  K4CAH:  "Looks  like  you  too  are 
burning  up  the  typewriter.  —  I  have  been 
promised  a  triband  beam  and  possibly  a  Xmtr 
and  Rcvn" 

October  4,  1965 

K4IIF  de  G3SBP:  "The  ticket  is  in  hand. 
The  call  is  VP2VD,  However,  they  specify 
200  watts  maxim  inn  so  no  linear,  Can  get  a 
20  ft  pole,  4x4,  at  210/ft" 

October  8,  1965 

K4IIF  de  K4CAH:  "The  gear  loan  fell 
through.  I  will  box  up  my  own  personal  S-Iine 
and  take  it.  Can't  locate  the  man  with  the 
beam 
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October  1 0,  1 965 

K4CAH  de  K4IIF:  "W4DQS  has  sent  me 
one  of  the  SX-lI7s  used  at  San  Felix,  and  I 
will  take  my  SBE-33  and  TO  Keyer." 

October  15*  1965 

K4IIF  de  K4CAH:  "W4PJG  has  volun- 
teered to  be  QSL  manager.  Still  unable  to 
locate  the  man  with  the  beam," 

October  16,  1965 

W4PJG  de  K4MF:  Ur  offer  to  handle  QSLs 
is  gratefully  accepted, 

October  18,  1965 

Beam  finally  obtained  but  too  late  to  check 
it  out.  The  beginning  of  a  serious  problem. 

The  trip  down,  October  20,  1965 

The  only  serious  travel  problem  arose  when 


we  met  at  the  Miami  Airport  and  compared 
notes  on  the  weight  of  our  luggage-  It  ap- 
peared that  the  airline  would  soon  be  holding 
mortgages  on  our  respective  homes  to  satisfy 
the  overweight  charges*  However,  by  putting 
some  items  in  the  baggage  of  Sonny  McCoy, 
a  prominent  citizen  of  Ft,  Myers,  Fla,  who 
was  going  along  to  see  the  country,  and  by 
carrying  a  few  light  weight  items,  such  as  the 
power  supplies,  on  board  as  hand  luggage,  we 
succeeded  in  scraping  by  with  only  a  $40.00 
charge.  We  then  resolved  to  make  good  use 
of  air  freight  on  the  return  trip* 

After  meeting  Dave  Gynn  G3SBP.  for  the 
first  time  at  the  St  Thomas  airport  we  ad- 
journed to  the  latter's  jeep?  and  with  K4IIF 
sitting  on  K4CAH  and  Sonny  McCoy  sitting 
on  the  TH-3,  we  drove  to  the  QTH  of  KV4AA 
for  a  pleasant  reunion  over  beer  and  supper. 
After  eating,  everyone  took  a  turn  at  the  mike 
of  KV4AA  before  turning  in  for  our  last  good 
night's  sleep  for  several  days. 

The  next  morning,  October  21,  we  arose 
early,  ate  a  good  breakfast,  then  drove  down 
to  the  waterfront  in  KV4AA*s  truck  to  catch 
the  morning  boat  to  Tortola,  The  trip  was 
beautiful  V.  I.  scenery  being  second  to  none. 
On  the  way  over  we  got  our  first  view  of  the 
highest  peak  of  Tortola,  not  knowing  at  this 
time  what  role  this  peak  was  to  play  in  our 
later  operations, 

The  operation  begins— but  with 

problems 

On  our  arrival  in  Roadtown,  capital  of  Tor- 
tola,  we  found  that  October  21  was  the  local 
patron   Saint's   day,   and   all  businesses   were 
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On  the  dock  ot  St.  Thomas  preparing  to  board  the 
Empress  of  Tortola  bound  for  the  British  Virgin  Is- 
lands, On  the  left  is  Sonny  McCoy,  with  Ernie 
Hendry  K4CAH  and  the  gear  to  his  right. 
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closed.  Consequently  we  couldn't  get  the  pole 
we  had  planned  to  use  for  an  antenna  mast. 
However,  the  hotel  was  more  than  cooperative 
and  allowed  us  the  use  of  its  20  ft.  flagpole, 
the  top  of  which  could  he  reached  from  the 
roof.  No  ladder  was  available,  but  G3SBP 
solved  the  problem  by  walking  across  an  ad- 
jacent wall  and  climbing  vines  onto  the  hotel 
roof.  Unfortunately,  Dave's  arms  and  legs 
became  casualties  when  the  vines  turned  out 
to  have  thorns. 

Shortly  G3SBP  and  K4I1F  had  the  dipoles 
for  40  and  80  meters  up  while  K4CAH 
worked  on  the  assembly  of  the  beam.  The 
other  hotel  guests  stood  around  watching  in 
amazement  and  the  owner  of  the  local  radio 
station,  call  letters  ZBVI,  was  attracted  to  the 
commotion,  After  investigating  the  scene  she 
dispatched  a  jeep  to  the  station  to  secure  a 
tape  recorder  for  an  interview.  A  15  min.  in- 
terview was  subsequently  taped  and  broad- 
cast at  6:30  PM  on  prime  evening  time,  a 
thrill  to  the  DXpeditioners  to  outweight  world 
tensions  in  the  local  news. 

However,  after  this  interesting  interlude 
our  problems  became  really  troublesome,  As 
mentioned  earlier  we  had  not  been  able  to 
check  out  the  beam  prior  to  departure,  and  we 
found  that  the  boom  to  mast  bracket  and  the 
clamp  joining  the  two  halves  of  the  boom 
were  missing.  It  was  later  found  that  these  had 
been  removed  as  a  practical  joke.  Different 
people  have  different  ideas  regarding  fun. 
Despair  momentarily  took  over,  but  not  for 
long  as  a  Rube  Goldberg  arrangement  of  ropes 
and  wooden  wedges  was  devised  which  held 
well  enough  to  support  the  beam. 

At  1925  GMT  the  S-Line  was  tuned  up  on 
15  meter  SSR  and  KZ5AY  was  worked  for  the 
first  QSO  of  the  expedition.  Contacts  fol- 
lowed with  W4LZ  and  WA4LUG  on  15,  then 
a  string  of  YV's  on  20  meters.  However,  con- 
tacts to  stateside  were  virtually  non-existent 
on  20  even  after  long  CQs.  The  reason  ap- 
peared obvious.  The  beam  was  looking  di- 
rectly into  the  side  of  an  800  ft.  mountain 
rising  almost  vertically  between  the  hotel  and 
the  USA,  A  gap  in  the  mountain  allowed  us 
to  skip  over  to  YV  and  KZ5,  but  Bob  Dennis- 
ton  was  right;  propagation  to  the  states  was 
hopeless.  We  were  ringed  on  3  sides  with  only 
the  southeast  completely  open. 

As  daylight  waned,  Sonny  and  Ernie  elected 
to  climb  the  mountain  in  an  attempt  to  find 
a  solution  to  our  dilemma.  However,  after  2 
hours  they  came  limping  back  into  the  hotel 
with  nothing  but  bee  stings,  scratches,  and 
the  news  that  right  behind  this  mountain  was 
another  one  even  higher.  With  this  we  QSY  ed 
to   the   hotel   dining   terrace  for   a   delicious 


supper,  typical  of  the  excellent  meals  put  forth 
daily  by  the  Treasure  Isle  during  our  visit. 

After  supper  K4IIF  tuned  up  on  40  meter 
C:W  and  kept  a  sked  with  Bill  K  IGK,  in  Au- 
burnc]ali\  Kla.  for  the  first  CW  contact.  Dur- 
ing the  QSO  the  line  voltage  fluctuated  so 
severely  that  the  lights  became  very  dim  every 
2-3  minutes.  This  rendered  the  automatic 
keyer  almost  inoperable  as  it  went  wild  dur- 
ing the  dips,  sending  dots  when  the  dash  lever 
was  struck,  We  sounded  like  the  worst  lids  on 
the  band  and  finally  had  to  go  to  a  straight 
key.  Afterward,  19,  40  meter  CW  contacts 
were  ntiade  with  the  states  and  Europe  before 
a  violent  ihnnderstorm  forced  us  to  QRT.  Dur- 
ing this  time  we  had  a  pleasant  visit  with  Row 
Roy  VFilVA,  proprietor  of  the  hotel,  who 
promised  us  help  in  the  morning  to  get  the 

beam  higher. 

The  early  morning  7  mc  SSB  sked  with 
KV4AA,  W8EWS,  and  K5JLQ  was  kept  at 
1150  GMT,  following  which,  true  to  his  prom- 
ise, VP2VA  arrived  with  a  15  ft.  section  of 
pipe,  and  shortly  we  had  the  flagpole  ex- 
tended higher.  Everyone  scurried  to  the  rig, 
tuned  to  14  mc  SSB,  and  QSOs  followed  with 
W4ZYS,  W4FJG,  and  numerous  Central  Amer- 
ican stations.  However,  at  about  1315  (AIT 
the  band  quieted  and  we  settled  back  to  a 
pace  of  only  4-5  contacts  per  hour.  At  1815 
GMT  K4KDN  was  worked  keeping  intact  the 
record  of  contacts  between  Herb  and  K4IIF 
from  every  DX  location  visited  by  the  latter 
to  date. 

We  were  now  convinced  that  the  DXpedi- 
tion  would  be  a  complete  failure  unless  some- 
thing drastic  was  done.  The  CQ  DX  Phone 
Contest  was  due  to  begin  in  a  matter  of 
hours  and  it  would  be  our  last  chance  to  run 
up  a  respectable  number  of  QSOs,  Conse- 
quently, K4CAH  set  out  to  find  a  portable 
generator  for  rent  while  G3SBP  called  on 
John  Home  of  Cable  and  Wireless  Ltd,  for 
help  in  selecting  a  new  QTH,  John  suggested 
looking  at  the  site  of  a  new  tropospheric 
scatter  station  being  constructed  by  Cable  & 
Wireless  Ltd,  on  the  highest  peak  of  the 
island,  about  1500  ft  above  sea  level.  They 
made  a  quick  inspection  trip  and  Dave  re- 
turned ecstatic  over  the  location  which  was 
unobstructed  in  all  directions.  The  only  dis- 
advantage was  the  road,  5  miles  of  which 
were  designated  jeep  only,  daylight  only. 

In  the  meantime  Ernie  had  found  a  gen- 
erator for  the  "nominaF*  rent  of  $20.00  a  day. 
We  later  found  that  it  normally  rented  for 
$5*00,  but  the  jolly  Americans  got  a  special 
price.  Not  impressed  by  the  decrepit  appear- 
ance and  cough-sputter  of  the   generator,,   it 
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The  author  beside  the  shack.  Generator  is  in  the 

foreground. 

was  decided  to  hedge  our  bet  by  splitting  up. 
K4CAH  and  G3SBP  went  up  the  mountain 
with  the  S-Iine  and  di poles  for  20  and  80 
meters  while  K4IIF  remained  at  the  hotel 
with  the  transceiver,  SX-I17,  the  beam  which 
was  not  movable,  and  I  he  40  meter  dipole. 

Upon  arrival  at  the  top,  Dave  and  Ernie 
quickly  set  up  shop  in  a  small  wooden  shed 
built  as  the  construction  superintendent's  of- 
fice. As  soon  as  they  tuned  up  on  20  meters 
they  had  a  pileup.  Whereas  5  contacts  per 
hour  were  being  made  at  the  foot  of  the 
mountain  using  the  beam,  the  dipole  at  the 
mountain  top  was  yielding  up  to  2  QSO's  per 
minute,  alternating  roughly  50-50  between 
stateside  and  DX.  Contacts  with  Europe,  N, 
America,  S.  America,  Africa,  and  Australia 
were  made  in  the  first  hour;  The  first  stateside 
QSO  was  with  Herb  W4KET  in  Ft.  Myers, 
with  Jim  WA4DDG,  in  Tampa  right  behind. 
Between  2015  and  2300  GMT  over  250  con- 
tacts were  made  for  an  average  of  better  than 
80  per  hour. 

Contact  was  established  with  K4ITF  at  the 
hotel  and  plans  were  made  to  bring  up  the 
rest  of  the  gear  and  some1  food.  However,  with 
sundown  approaching  no  one  could  be  found 
who  was  willing  to  tackle  the  road  up  the 
mountain  with  prospects  of  returning  in  the 
dark*  Things  looked  discouraging  until  John 
Home  arrived  at  the  hotel  about  2200  GMT 
and  agreed  to  take  the  Land  Rover  up  one 
more  time.  The  vehicle  was  hastily  loaded 
and  as  a  consequence  the  40  meter  dipole  was 
left  on  the  ground  at  the  hotel.  The  only  food 
which  could  lie  secured  was  a  loaf  of  bread 
and  some  cln      *j  plus  a   lew    t -ans  of  been 

The  Land  Rover  reached  the  summit  at 
2300  just  in  time  to  catch  the  last  few  minutes 
of  the  short  tropical  twilight  After  quickly 
unloading  John  went  back  down  the  mountain 


leaving  us  completely  isolated  until  the  next 
morning,  the  nearest  native  cabins  being 
about  a  mile  away.  However,  that  first  evening 
must  go  on  record  as  one  of  the  most  beauti- 
ful ever  experienced.  It  was  a  dark,  moonless 
night,  and  St,  Thomas  lighting  up  like  a 
Christmas  tree  20  miles  away  across  the  water, 
and  the  glow  of  the  lights  of  San  Juan  80 
miles  way  will  long  be  remembered. 

The  CQ  phone  DX  contest, 
October  23-24 

After  4  wonderful  hours  on  20  meters  the 
band  had  begun  to  sputter  and  fade  as  0000 
GMT  and  the  contest  approached.  However, 
we  decided  to  stick  with  this  reliable  band 
and  K4CAH  took  the  first  turn  at  the  mike 
while  G3SBP  and  K4I1F  madly  scurried 
around  converting  the  80  meter  dipole  to  a 
combination  80-40  meter  antenna  by  inserting 
insulators  and  jumper  wires  33  ft.  on  each  leg. 
This  normally  simple  job  was  complicated  by 
darkness  interrupted  only  by  weak  light  from  a 
very  sooty  lantern.  The  band  held  up  just  long 
enough  for  us  to  complete  the  antenna  con- 
version as  Ernie  logged  in  9  countries  in  5 
zones  during  the  first  16  minutes.  These 
ranged  from  YS2SA  in  zone  7S  our  first  con- 
test contact,  to  OE5CK  in  zone  15. 

Twenty  really  began  to  fold  at  this  point 
and  QSOs  became  few  and  far  between.  Con- 
sequently, the  mike  was  relinquished  to  the 
author  who  QSYed  to  7095  kc  and  went  to 
work  on  the  stateside  pileup*  The  first  contact 
was  at  0049  GMT  with  WA2SFP,  Over  the 
next  hour  31  contacts  were  made  with  Wl, 
W2,  W33  \V4,  W5,  \V8,  W9,  and  VE.  The 
going  was  slower  than  we  had  anticipated  for 
two  reasons,  one  being  that  we  were  fre- 
quently QRMed  by  other  DX  stations  operat- 
ing near  7095,  and  the  other  was  the  trouble 
in  distinguishing  the  stations  calling  us  from 
those  calling  other  DX  stations.  Most  of  the 
DX  was  "listening  7200  up," 

At  0200  another  fry  was  made  on  20  meters 
but  signals  were  few  and  weak,  and  only  2 
contacts  could  be  made  so  the  insulators  were 
jumped  to  convert  the  dnoband  dipole  to  80* 
This  job  will  long  be  remembered  by  K411F 
and  K4CAH  who  climbed  the  wall  of  the 
partially  completed  building  in  pitch  dark- 
ness to  attach  the  necessarv  wires.  It  was  re- 
solved  at  this  point  to  have  a  flashlight  for  the 
next  night. 

The  first  QSO  on  the  80  meter  band  was 
with  WIAQH  at  0246,  after  which  4  coun- 
tries in  3  zones  were  worked  in  about  20 
minutes,  It  was  then  discovered  that  the  gas- 
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oline  supply  was  diminishing  at  an  alarming 
rate  and  would  be  exhausted  before  the  morn- 
ing band  opening  if  not  conserved.  Accord- 
ingly, we  shut  down  for  an  hour  and  at- 
tempted to  rest  on  the  floor  of  the  shack  with 
a  roll  of  blueprints  for  a  common  pillow. 
Upon  recranking  the  generator  at  about  0400 
we  found  to  our  surprise  that  20  meters  was 
wide  open  to  the  midwest  states.  In  a  frantic 
hour  from  0416  to  0516  K4CAH  logged  in  82 
QSOs,  These  included  32  W0*s,  24  W8V  13 
W9V  6  \\5\  1  W4,  plus  KP4,  KV4,  OD5, 
ZEL  VP2,  and  ZS4, 

At  midnight  we  got  an  unexpected  visit 
from  Colin  Barnes,  hotel  Asst.  Manager,  and 
Petri  Keen,  English  freelance  photographer, 
who  braved  the  mountain  road  in  the  dark  to 
see  that  all  was  well  with  us,  G3SBP  elected 
to  return  to  the  hotel  with  them  so  that  at 
least  one  of  us  would  be  rested  for  the  next 
day's  operations. 

After  0530  the  going  got  rough  again  on 
20  meters  and  only  1  DL,  2  4X4's,  and  a  VE 
were  worked  in  a  45  minute  period  so  at  0625 
we  again  QSYed  to  80  meters,  and  in  28 
minutes  worked  19  stations  in  4  countries  and 
3  zones,  At  0650  the  gasoline  supply  had  us 
really  scared,  however,  and  we  shut  down  for 
a  second  time. 

At  0907  we  again  went  back  on  the  air 
after  a  totally  unsuccessful  attempt  to  sleep 
on  the  hard  floor.  We  logged  in  9L1HX  and 
ZS1DG  on  20  meters  before  trying  the  40 
meter  pile  again  at  0916.  During  the  next 
hour  we  made  37,  7  mc  contacts  in  5  zones 
and  4  countries.  The  number  of  DX  stations 
using  this  band  and  tuning  "7200  up"  again 
lowered  our  contacts  per  unit  time  ratio.  The 
bedlam  around  7200  kc  must  be  heard  from 
the  DX  end  to  be  appreciated,  and  equally  so 
the  3800  up  segment,  as  almost  all  stateside 
stations  are  on  these  frequencies  during  the 
late  night  and  early  morning  hours. 

At  1028  we  were  again  on  20  meters  work- 
ing LA3AF,  after  which  6  more  countries  in 
3  continents  quickly  followed.  To  our  surprise 
WA2SFP,  who  had  been  our  first  40  meter 
contact,  called  us  S9  at  1043  and  the  stateside 
parade  was  started  much  earlier  than  ex- 
pected. The  first  from  other  east  coast  call 
areas  thru  the  pile  were  W1BPW,  W3AZD, 
and  W4BW.  At  1058  W6H3T  was  worked 
for  the  first  6  on  20  meters.  At  1100  the  Flor- 
ida DX  Club  gang  began  to  hit  with  rapid 
fire  contacts  by  K4HNA,  WA4NGO,  WA4- 
DDG,  K4SHB,  et  ah  From  1043  until  1230 
GMT  4  pages  of  log  were  filled  at  40  con- 
tacts per  page.  These  were  mostly  W,  K  sta- 
tions, but  manv  DX  reliables  such  as  GW3- 
WVV,   OA4KY,   KV4AA,    HK4EB,   YV5RIG, 


HC5CRC,    and    VP3HAG    were    also    repre- 
sented. 

At  1230  the  morning  jeep  arrived  with  a 
fresh  can  of  gasoline  and  that  crisis  was  oven 
We  found  much  to  our  chagrin  that  the  gen- 
erator had  been  leaking  gas  all  night  and  that 
if  we  had  had  a  flashlight  we  could  have  fixed 
it  and  operated  continuously,  "For  want  of  a 
nail  the  horse  was  lost." 

At  this  time  we  crossed  all  fingers  and 
tuned  to  15  meters  to  find  out  whether  a  40 
meter  dipole  fed  with  RG58AU  coax  would 
load  and  get  out  at  all.  We  were  particularh 
dubious  since  the  wire  was  stretched  from  NE 
to  SW  putting  Europe  directly  ofl  the  end* 
Much  to  our  amazement,  our  first  CQ  brought 
an  immediate  answer  from  OE3\V\YB  after 
which  a  wonderful  pileup  developed.  Ten 
countries  in  5  zones  were  logged  on  the  first 
page  of  the  21  mc  log,  Here  it  must  be  stated 
that  the  courtesy  of  the  W,  K  operators  dur- 
ing this  time  was  phenomenal.  Frequently, 
S9  +  \Y  stations  alerted  us  to  S4-5  European 
stations  buried  under  the  pile  and  then  stood 
by  while  we  worked  the  Europeans  before 
making  their  own  QSOs  with  us.  When  we 
called  QKZ  Europeans  only  not  a  W-K  was  to 
be  heard.  Manv  familiar  DX  signals  were 
heard  including  F8RU  of  the  IARC,  DJ6QT, 
GW3NWV,  and  of  course  CX2CO. 

It  soon  became  obvious  that  15  meters  was 
to  be  our  bread  and  butter  band  as  we  begun 
to  fill  the  standard  contest  log  sheets  at  the 
rate  of  3  per  hour  ( 120  contacts)  at  the  height 
of  activity-  Our  only  disappointment  with  the 
band  was  poor  propagation  to  South  America. 
Only  3  YV's  and  1  HK  were  logged  as  com- 
pared to  48  D-DL?s  and  25]  G*s.  The  antenna 
must  have  had  some  unusual  lobes. 

The  contest  to  this  point  had  been  exhilarat- 
ing though  sleepless,  the  only  objections  being 
the  rather  monotonous  diet  of  bread  and  cheese 
which  we  had  obtained  on  our  last  minute 
dash  up  the  mountain.  While  fresh  op  G3SBF, 
who  had  returned  on  the  morning  jeep,  busily 


Looking  toward  the  British  Virgin  Islands  from  the 
bow  of  the  Empress  of  Tortola.  The  highest  peak 
was  the  location  of  VP2VD  during  the  DX  con- 
test, October  23-24. 
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logged  in  15  meter  contacts  a  makeshift  10 
meter  dipole  was  constructed  out  of  bits  and 
pieces  and  hung  just  outside  the  shack.  Due  to 
the  shortness  of  the  feedline  the  28  mc  anten- 
na was  so  low  that  members  of  the  party  had 
to  stoop  to  walk  under  it.  However,  at  1345 
we  loaded  it  up  and  results  were  superb,  prov- 
ing again  that  if  you  cant  afford  a  good  an- 
tenna buy  a  mountain  top  QTH.  The  first 
forty  28  mc  QSOs  required  exactly  20  min- 
utes as  we  developed  a  vertiable  pipeline  to 
W8  land.  Sixty-two  W8*s  were  worked  on  this 
band  compared  to  only  39  W2's  and  29  W4's, 
VE3LZ  was  worked  to  be  the  first  station  to 
QSO  us  on  all  5  bands.  Unfortunately  the 
skip  was  short  and  although  we  had  high 
hopes  for  6  land  contacts  on  28  mc  we  made 
no  QSCTs  with  the  Califormans.  One  KS6 
slipped  thru  on  very  long  skip. 

Just  before  noon  K4CAH  and  K4IIF 
hitched  a  ride  to  town  on  a  passing  land  rover 
leaving  G3SBP  alone  on  the  rig  for  a  3  hour 
period.  A  cold  shower,  a  delicious  lunch  sans 
cheese,  and  a  30  minute  nap  really  filled  the 
bill  before  heading  back  up  the  mountain 
fortified  with  bed  spreads  and  cushions  to 
make  the  shack  more  livable.  The  afternoon 
climb  was  courtesy  of  Row  Roy,  VP2VA,  in 
the  hotel  land  rover.  On  arrival  Dave  was 
Found  busily  logging  in  QSO's  while  the  gen- 
erator coughed  and  sputtered,  but  ran  on. 
Loss  of  the  generator  was  a  continual  worry 
but  despite  dire  predictions  to  the  contrary  it 
continued  to  function  until  the  operation  was 
concluded.  During  the  afternoon  a  steady  pace 
was  maintained  on  15  meters  until  about  2140 
when  contacts  became  thin  and  we  shifted 
back  to  20,  The  QSO  rate  on  20  was  satisfac- 
tory but  it  was  obvious  that  absence  of  the 
beam  was  hurting  us.  Despite  the  5/9  reports 
being  sent  to  us  we  were  too  easily  QRM  ed 
by  adjacent  splatter  in  the  14110  kc  area. 

The  14  mc  operation  continued  until  past 
)000  GMT  but  the  nice  opening  to  Europe  of 
he  previous  day  was  not  repeated.  Most  all 
}f  the  contacts  were  with  the  states  except  for 
i  sprinkling  of  VE,  YV,  and  central  Ameri- 
cans. By  0100  the  pickings  had  become  so 
;lim  that  we  returned  to  40  meters.  At  this 
uncture  we  hit  the  worst  doldrums  of  the  con- 
est  as  only  contacts  could  be  made  in  30 
ninutes.  These  were  all  W2's  except  for  Foy 
i¥4RLS,  who  struggled  through  giving  us  a 
i/3/40.  Thanks  ole  buddy,  we  were  needing 
hem  about  then. 

At  0200  we  gave  80  meters  another  whirl 
md  worked  DJ1JW  who  was  5/9++,  but  was 
he  only  European  heard.  Would  like  to  get  a 
ook  at  his  skywire,  The  3,8  mc  band  sounded 


real  good  and  a  lot  of  stations  were  calling 
CQ  contest  but  after  a  return  of  only  6  QSQ's 
in  40  minutes  we  again  QSY'ed  to  20,  How- 
ever, we  could  only  make  12  contacts  in  the 
succeeding  2  hours  on  20.  At  this  point  K4IIF 
and  K4CAH,  who  had  been  either  operating, 
logging,  or  working  on  the  antennas  for  42 
consecutive  hours  minus  the  30  minute  nap  at 
lunch,  collapsed  in  a  dead  stupor  and  slept 
for  over  5  hours.  Dave  carried  on  during  the 
night  but  the  bands  were  extremely  erratic 
and  did  not  pick  up  again  until  1040  GMT 
when  DX  stations  again  began  to  roll  through 
on  14  nic,  A  good  opening  to  Europe  was  ex- 
perienced including  3  consecutive  OH3*s  at 
1122-26.  A  few  W4*s  were  worked  around 
1145  and  then  we  QSYed  to  15  meters. 

Conditions  on  21  mc  the  morning  of  the 
24th  were  quite  good  and  many  additional 
European  stations  were  logged.  However,  the 
contact  speed  was  a  little  slower  as  so  many 
had  been  worked  the  first  day,  A  short  10 
meter  break  was  taken  from  1250  to  1255  to 
work  two  ZS,  a  ZD8,  and  a  KV4,  and  then 
we  retimed  again  to  15  meters.  By  1300  more 
W-K's  were  being  worked  than  Europeans, 
but  DL's,  G's,  and  SM's  continued  to  mix  it 
up  and  OH0NC  was  worked  at  1359  for  an 
unexpected  multiplier.  By  1420  we  seemed  to 
be  in  less  demand  on  15  meters.  Whether  this 
was  propagation  or  not  we  didn't  know?  but 
we  QSY'ed  to  10  meters  and  resumed  our 
pipeline  operation  to  the  states,  making  56 
contacts  in  40  mins.  before  taking  up  the  21 
mc  battle  again  at  1500  to  fill  4  more  log 
sheets. 

At  1800  we  QSY  ed  back  to  28  mc  for  the 
last  go  round,  having  learned  that  the  last 
possible  ride  down  the  mountain  would  be  at 
2000  GMT,  a  heart-breaking  4  hours  before 
the  contest  was  due  to  end*  However,  the  last 
2  hours  were  used  to  good  advantage  as  5  and 
Ja  more  log  sheets  were  filled  with  10  meter 
QSOs  at  a  rate  of  about  110  per  hour.  At  1951 
it  was  up  to  K4IIF  to  make  the  last  contacts, 
K4JEY  and  then  VE3FYF,  before  saying  the 
hardest  73  ever  to  a  still  crackhrig  band.  By 
2000  all  antennas  were  down,  loaded  on  the 
land  rover,  and  the  last  trip  down  the  moun- 
tain had  begun. 

The  VP2VA  group  would  like  to  thank  the 
staff  at  the  Treasure  Isle  Hotel,  particularly 
J,  R,  Roy  VP2VA,  for  cooperation  far  beyond 
the  call  of  duty;  and  the  personnel  of  Cable 
and  Wireless  Ltd,,  particularly  Mr.  John 
Home  and  Tony,  for  their  help  in  allowing  us 
to  use  the  facilities  under  construction  at  the 
Challwell  Tropospheric  Scatter  Station,  May 
we  be  in  position  to  help  you  some  day, 

•  -  .  K4IIF 


riARCH  T966 


25 


I  had  ruined  their  little  SWL-type  receiver 
while  I  served  my  time  as  an  SWL,  and  so 
I  had  to  modify  it  for  acceptable  use  as  a 
ham.  Enter  73,  lots  of  parts,  and  a  few  head- 

It  appeared  thai  1  would  have  to  put  the 
old  m river  hack  into  something  resembling 
its  original  condition,  or  I  could  never  trade 
it  in.  This  was  a  crisis*  I  turned  to  73,  Un- 
fortunately, 73  is  full  of  modifications,  but 
practically   devoid   of   UN-modifications. 

It  finally  occurred  to  me  to  take  the  instruc- 
tions I  had  used  to  modify  the  receiver  and 
simply  apply  them  in  reverse.  Armed  with 
several  issues  of  73,  the  Handbook,  two  equip- 
ment manuals  and  an  unsoldering  iron,  I  set 

to  work. 

First.  1  disconnected  the  external  Q-multi- 
plier  and  set  it  aside.  Then  I  disconnected 
the  external  speaker,  and  hooked  the  built-in 
one  back  up.  The  next  thing  to  come  out  was 
an  extra  if  stage  I  had  added  outboard.  Then 
I  removed  my  BFO,  and  replaced  the  gim- 
mick in  the  if  for  use  as  a  BFO.  The  next  step 
was  the  replacement  of  all  my  6  volt  tubes 
with  the  original  AC/DC  types,  the  removal 
of  the  power  transformer,  and  the  re-installa- 
tion of  the  shock  hazard.  The  OA2  quit  rIow- 
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Un-modifying  the  S-38 


David  Bortley  WA5MCU 

1815  W.  Wildwood 

San  Antonio,  Texas  78201 


One  disadvantage  to  subscribing  to  73  mag- 
azine seems  to  be  the  fact  that  once  a  month, 
every  month,  one  is  faced  with  an  over- 
powering urge  to  BUILD  something. 

Usually;  when  my  copy  arrives  in  the  mail, 
I  carefully  read  the  editorial,  while  trying  to 
overcome  the  urge  to  drool  over  all  the  con- 
struction articles.  Unfortunately,  this  seldom 
works,  and  I  soon  find  myself  going  through 
the  catalogs  with  a  pencil  in  one  hand  and 
an  order  blank  in  the  other,  attempting  to  de- 
termine the  cheapest  project  in  the  book. 
Once  this  is  found,  I  eagerly  go  to  work, 
happy  to  be  working  on  something,  whether 
I  need  the  finished  project  or  not. 

It  would  appear  that  I  am  not  the  only 
ham  with  this  unusual  addiction,  for  73  seems 
to  be  flourishing,  with  better  articles  in  each 
new  issue.  However,  there  comes  a  time  when 
all  those  projects  pile  up. 

This  happened  to  me  when  I  finally  de- 
cided to  get  a  better  receiver.  A  deal  was 
quickly  made  with  the  local  dealer  whereby 
he  would  give  me  a  nice,  shiny  HQ-110  in 
trade  for  the  last  of  my  savings  and  my  dilap- 
idated  S-38.   Unfortunately  for  HaUicrafters, 


ing  when  the  original  low  B+  was  prod  need, 
so  I  took  it  out ?  too. 

About  this  time,  the  chassis  was  getting  to 
he  almost  uncluttered.  It  was  a  simple  job 
to  r< -place  the  rf  gain  pot  with  the  old  stand- 
by switch,  although  that  slide  switch  looked 
mther  out-nf-place  in  a  round  hole.  Next  to 
he  pulled  was  the  CW  noise  limiter,  and  this 
really  presented  a  problem.  The  clipping  level 
pot  had  gone  in  a  hole  that  wasn't  originally 
on  the  front  panel.  How  was  I  going  to  fill 
in  the  hole?  With  typical  ham  ingenuity 
( sneaky  ness),  I  took  a  big  bolt  and  a  couple 
of  washers,  and  put  a  knob  on  it.  It  filled  the 
space  beautifully,  but  everyone  wanted  to 
know  why  the  knob  wouldn't  turn!  This  was 
solved  by  filing  a  groove  in  the  bolt  for  the 
knob's  set  screw  to  ride  in.  Now  the  knob 
turns  freely  on  the  bolt,  doesn't  fall  off,  and 
doesn't  cause   any   embarrassing  questions. 

With  this  problem  solved,  I  was  aim* 
through  with  the  project.  Quickly  I  removed 
the  external  phone  jack  and  rewired  its  con- 
nections to  tip  jacks  on  the  rear  panel.  Then 
I  removed  my  vernier  dial  mechanism  from 
the    bandspread    tuning    shaft,    and    discon- 
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nected  my  RME  preselector  at  the  antenna 
terminals.  A  quick  alignment  job  finished  it 
up. 

On  the  way  to  the  radio  shop  to  get  my 
new  receiver,  I  suddenly  remembered  the 
Rate-of-Change  ANL  sub-chassis  I  had  in- 
stalled. I  quickly  drove  into  a  side  street, 
stopped,  pulled  the  receiver  out  of  the  cabinet 
and  pulled  out  the  noise  limiter  module,  I 
looked  everything  over  again,  and  saw  that 
I  had  left  my  simple  fixed  squelch  circuit  in 
to  cut  down  noise.  That  was  easy  to  take 
out  as  it  consisted  of  only  two  resistors.  An- 
other look  and  I  noticed  I  still  had  a  1N34 
as  a  detector,  although  I  had  replaced  the 
6SL7/1N34  of  amp/BFO/detector  with  the 
original  12SQ7,  Quickly  I  removed  the  diode 
and  ran  the  wire  over  to  the  12SQ7  socket. 
Then  I  hurriedly  put  the  receiver  back  in  its 
cabinet  before  I  found  something  else  to  un- 
modify. 

Finally  the  moment  of  decision  was  over 
—the  dealer  had  reluctantly  accepted  my 
butchered  trade-in,  and  I  was  the  proud  pos- 
sessor of  a  new  HQ-110. 

On  the  way  home,  I  merrily  whistled  a 
tune,  and  began  thinking,  I  still  had  that 
outboard  Q-multiplier.  Why  not  put  it  on  the 
110?  And  that  CW  noise  limiter  would  also 
be  useful.  And  the  phones  jack  would  be 
much  more  convenient  on  the  front  panel,  .  • , 

The  following  day,  my  next  issue  of  73 
arrived. 

Can  anyone  give  me  any  advice  on  UN- 
modifying  the  HQ-110?  I  just  saw  a  real  nice 
SB  transceiver,  and  .  -  * 
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RELAYS 


OUR  SPECIALTY  ,  .  .  Your  No.  1   source 
for  standard  and  special  application  units. 


Ill 


DK60  SERIES 

HEAVY    DUTY    SPOT 
COAXIAL  RELAYS 


OKI*    SERIES.   AC   or   DC  -•*-*■ 

UHF   connector*   from        5' 2.4  5 


DK2-60  SERIES 


A  DPDT  SWfTCH 
for  SWITCHING  2 
COAXIAL    LINES 
SIMULTANEOUSLY 


With    UHF    COAXIAL    CONNEC-     r  *„  A„ 

TORS ». from   5*9,00   ca 


DK2-60B  SERIES 


A  DPDT  SWITCH 
INTERNALLY  CON- 
NECTED IN   DE- 
ENERGIZED  POSITION 


Aviiiluhta    in    all    standard    AC. 

DC  voltages  - -   from  519.00  ea. 


DK77  SERIES 

MINATURE,   LOW  COST 

50    ohm    SPOT 

COAXIAL    RELAYS 


from 

DK  77  relays  available  with  phono,     „  d_ 
TNC  and  BNC  coaxial  connectors —    ##«FU   99 


DK72  SERIES 

IP3T  COAXIAL  RELAY  FOR 
REMOTE  SWITCHING  of  r.f. 
SOURCES 


WITH   UHF   CONNECTORS    $22.95  ea 


DK78   SERIES 

NEW  MANUAL   COAXIAL 

SWITCHES 
(Hot  Wafer  Switch* 

Available:      1F2T,    SP3T,     1P6T 
and  crossover   switch 

from  ST  2.75  i 


available    at    your    distributor    or   write: 
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Jomes  Ashe  W2DXH 

R.D.  ] 

Freeville,    N.Y.    13068 


Vector 
Vector 


Here  is  a  way  to  make  electronic  circuits 
and  boards  that  really  look  good.  It  is  ideally 
suited  to  small-signal  solid  state  circuitry  and 
requires  no  special  tools  or  chemicals.  Once 
wired  up,  sections  can  be  changed  or  rewired 
if  necessary. 


This    style   of   construction    uses    a    special 
punched  board  and  clips  supplied  by  the  Vec- 
tor Electronic  Co.,  Glendale,  California,  Allied 
and  Lafayette  are  two  well-known  dealers  car 
rying  Vector  products. 


A  smoll  layout  chart  and 
the  board  built  from  it. 
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A  simple  transistor  re- 
ceiver built  from  Vector 
board  modules,  Each 
module  has  one  of  the 
basic  circuit  functions  on 
it.  The  modular  con- 
struction makes  it  easy 
to  make  changes  when 
desired  and  also  provides 
needed  circuit  isolation. 


'•• 

w 


—  » 


Materials 

There  are  two  basic  families  of  Vector  board 
and  clips.  This  article  describes  the  larger 
variety.  The  board  used  is  available  in  pheno- 
lic, epoxy-paper,  and  epoxv-glass  materials,  in 
1/16"  and  %»"  thickness  \vith  ,062  and  ,093 
inch  holes  in  several  different  patterns.  Sheet 
sizes  range  up  to  19  x  35  inches. 

For  most  work,  %2*  board  is  preferred  be 
cause  of  its  greater  stiffness,  I  have  found  the 
ordinary  phenolic  board  adequate  for  general 
usage.  It  is  punched  in  Vector's  pattern  A,  with 
.093  inch  holes  on  -265  inch  centers  across  and 
along  the  board,  For  greatest  economy,  the 
board  is  purchased  in  large  pieces,  such  as 
Vectors  #64AA32,  8.5  x  17  inches- 
Two  similar  mounting  clips  go  well  with  this 
board.  Of  the  various  types  listed  in  Vector's 
catalog,  the  best  seem  to  be  their  #T9,4  and 
and  #T9.4A  lugs.  The  T9.4  has  a  slot  with 
teeth;  the  T9.4A  gets  along  without  the  teeth 
but  is  otherwise  similar,  I  prefer  the  T9.4A 
lugs  because  components  are  easily  changed. 
The  clips  are  made  of  brass  with  a  tin  finish. 
They  are  rather  springy,  but  bendable,  A  sin- 
gle slot  at  the  bottom  takes  up  to  three  ends 
of  #22  wire,   and  two  slots  at  the  top  take 


component  leads.  In  general,  the  clips  are  not 
reusable. 

If  these  clips  are  mounted  in  a  %aT  board, 
they  will  project  about  K"  from  the  component 
side,  and  slightly  less  from  the  wiring  side. 
The  minimum  clearance  required  to  avoid 
shorts  is  an  eighth  inch  or  more  depending  on 
component  sizes,  distance  between  mounting 
centers,  possible  shock  and  vibration,  etc. 

Layout 

Small  circuits  are  easily  built  without  going 
into  the  detailed  procedure  described  below. 
This  is  the  Gung  Ho  Class  One  process,  suited 
to  making  computers  and  such.  Lift  from  it 
what  you  want!  As  you  become  accustomed  to 
it,  you  will  find  additional  ways  to  avoid  con- 
fusion and  mistakes* 

One  side  of  the  board  is  arbitrarily  labeled 
'components5.  Imagine  or  mark  a  line  on  one 
long  edge;  when  you  want  to  look  at  the  other 
side  of  the  board,  turn  it  over  that  mark  as 
over  a  hinge.  Then  the  top  goes  to  the  bottom, 
but  left-to-right  relations  remain  the  same. 

The  layout  must  be  planned  before  starting 
construction.  Each  component  is  labeled,  Rl, 


MARCH  1966 


29 


(  15,  D15,  etc.;  parts  near  each  other  in  the  cir- 
cuit being  given  numbers  near  each  other. 
Then  these  part  numbers  are  written  on  a  chart 
as  the  parts  will  be  arranged  on  the  board, 
with  chic  allowance  for  large  capacitors  or 
Other  components.  This  will  be  hard  to  do,  first 
time.  Each  diode  site  is  marked  as  to  which 
way  the  diode  points,  resistors  are  situated 
with  either  left  or  right  hand  ends  going  to 
supply  voltages,  and  the  natural  function  of 
the  circuit  proceeds  from  left  to  right.  After 
you  have  built  a  few  hoards,  all  this  and  lots 
more  becomes  habit  Start  small. 

Board  preparation 

When  the  planning  is  done,  you're  ready  to 
start  building.  First  von  take  \  our  board  .  .  . 

The  hard  plastic  materials  tend  to  be  brittle. 
The  fiberglasses  are  tough,  but  they  will  tear. 
You  must  cut  or  file,  but  not  shear,  to  get  the 
shape  you  want,  A  handsaw  is  a  very  good 
tool  if  the  correct  blade  is  mounted  on  it-  With 
care,  patience,  and  the  good  word  from  an  old 
machinist  you  can  use  a  bench  mounted  saber 
saw.  Not  recommended  for  beginners.  If  cut- 
ting  with  a  hacksaw,  the  work  must  be  sup- 
ported near  the  cut  or  it  will  bind  and  perhaps 

break. 

Cutting  lines  are  marked  by  scribing  along 
a  straight .edge.  For  a  good  edge  the  cut  should 
be  off  center  because  the  blade  will  take  out 
about  one  sixteenth  inch.  The  cut  can  be  made 
most  accurately  if  the  scribed  guideline  indi- 
cates its  edge.  Try  to  cut  from  stock  so  as  to 
leave  the  besl  piece  for  future  supply. 

Rough  edges  left  alter  cutting  are  best  re- 
moved with  a  file.  Mount  the  file  in  a  vise  and 
move  the  work— touch  up  the  corners  too. 


•  #  *  # 


installation 

Alter  die  board  is  prepared,  the  clips  go  in* 
They  must  be  installed  one  at  a  time,  and  it's 
a  little  bard  to  do.  With  a  pair  of  long-nose 


The  back  of  a  Vector  board  project.  Much  of  the 
wiring  is  done  with  bare  wire  since  it's  easier  to 
use.  Longer  runs,  or  cross-overs,  must  be  done  with 
insulated  wire  to  prevent  shorts. 

pliers,  grasp  the  large  end  of  the  clip,  place 
the  small  end  in  the  hole,  and  push  it  in.  If  the 
clip  isn't  square  to  the  board,  it  won't  go.  The 
number  required  is  about  two  per  component, 
so  you  will  short!  v  master  the  trick. 

Because  the  slots  are  off  center,  the  job  looks 
best  if  all  the  clips  face  in  one  direction,  Tills 
makes  imposing  arrays-  Don't  be  afraid  to  lay 
out  different  parts  of  a  large  board  in  different 
ways! 

When  you  turn  the  board  over,  it  will  look 
like  Kipling  jungle.  If  you  did  your  layout 
as  described,  remember  that  left-right  relations 
are  the  same,  top-down  on  the  layout  has  be- 
nunc  bottom-Up  on  the  board,  and  left-hand 
terminals  take  supply  leads.  The  picture  will 
clear  up  rapidly. 

Wiring 

All  wiring  is  done  with  #22  solid  hookup 
wire.  For  simple  boards  and  connections  be- 
tween adjacent  clips  bare  wire  is  easiest;  for 
longer  runs  Teflon  spaghetti  is  best,  but  I  can 
afford  only  thermoplastic  insulation, 

I  have  a  nice-sounding  system  used  as  a 
guide   in   wiring  up  large  circuits  with  least 

infusion;  It  goes  like  this: 

1,  Chassis-ground  wiring,   white   insulation. 

2.  Positive  supply  insulation,  orange  and  red, 

3,  Negative  supply  wiring,  gray  and  black. 

4.  Emitter,  base  and  collector  wiring,  yel- 


Closeup  of  a  small  board 
showing  one  way  to 
mount  transistors. 
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low,  green,  blue  respectively. 

5.  Signal  wiring,  violet. 

6.  Finish  up  where  required. 

Those  ate  I  he  rules.  I  make  a  reasonable 
effort,  no  more,  to  follow  them.  After  all,  the 
goal  is  a  circuit,  not  an   illustration. 

Component  mounting 

Components  are  mounted  by  pressing  down 
into  the  clips,  which  may  require  a  little  bend- 
ing to  hold  well.  For  test  purposes  there  is  no 
need  to  solder  the  components  in,  hut  you 
should  be  careful  that  they  are  tightly  held. 
Diode  and  electrolytic  capacitor  sites  should 
be  marked  to  indicate  direction,  with  some- 
tiling  a  little  more  permanent  titan  ink. 

Transistors  mav  be  mounted  several  ways. 
The  plastic  hoard  has  no  heat  dissipating  prop- 
erties at  all  so  you  must  use  a  sink  for  anything 
that  runs  hot  If  you  are  working  with  small 
signal  transistors,  a  nice  way  is  to  bore  a  hole 
just  large  enough  to  take  the  leads,  place  a 
clip  on  each  side,  and  run  the  emitter  and 
collector  leads  to  these  clips.  These  hold  it  in 
place.  A  slightly  larger  hole  will  take  a  socket, 
which  may  be  held  in  place  with  some  epoxy 
or  a  super  glue.  Celluloid  cement  will  be  too 


[f  vou're  brave,  the  circuit  is  trustworthy, 
and  the  transistor  is  sure  to  be  good,  there's 

absolutely  nothing  better  than  wiring  it  in.  You 
can  rely  on  solder  connections  to  stay  made. 
It's  a  good  feeling. 

When  even  thing  is  working  properly,  the 
clips  may  be  soldered.  Easy  on  the  solder,  and 
work  fast.  The  very  short  leads  can  carry  lots 
of  heat  into  resistors  and  capacitors  as  well  as 
transistors  and  diodes. 

Soldering  guns  are  far  too  clumsy  for  this 
work.  The  best  tool  is  a  small  iron  of  modern 
design,  operated  Irom  a  Variac  or  series  resist- 
ance to  reduce1  its  temperature  to  no  hottei 
than  the  job  requires,  An  isolation  transformer 
might  be  good  insurance,  because  some  irons 
are  leaky  enough  to  light  up  a  neon  lamp!  Try 
it  and  see. 

Feedback 

With  their  low  input  impedances,  transistors 
aren't  much  troubled  with  feedback  problems. 
But  low  Impedances  tapped  into  tank  circuits 
become  high  impedances!  And  this  type  of 
construction  isn't  remarkably  low  on  circuit  ca- 
pacitance, although  careful  layout  and  a  little 
distance  between  sensitive  points  will  gener- 
ally be  adequate.  The  extreme  approach  is  to 
break  up  the  overall  circuit  into  subcireuits, 
each  on  its  own  board,  and  put  shielding  be- 
tween where  required. 

.  .  ,  W2DXH 
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Side  view  of  the  Cathkey.  Construction  is  completely 
non-critical. 


Cathkey 


A  Cathode  Powered  Cathode  Keyer 


Henry   Meiseles   K2UOC 
1523  45  th  Street 
Brooklyn,  N.Y.    11219 
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Fig.    1 .  Schematic  of  the  Cathkey. 

The  Cathkey  is  an  adaptation  of  the  Corkey 
tubeless  electronic  keyer1.  The  essential  fea- 
ture of  the  circuit  is  this:  Cathkey  derives  all 
its  operating  power  from  the  keyed  source  it- 

If.  Just  plug  it  into  the  key  jack  and  that's 
it.  No  reduction  of  transmitted  power  occurs 
since  the  keyer  draws  power  only  during  the 

key  up  intervals. 

The  circuit  functions  in  the  following  man- 
ner: 

1.  Assume  the  keyer  switch  is  placed  in  the 
dot  position.  This  places  the  10  jif  capacitor, 
100  K  potentiometer  and  relay  Kl  across  the 
external  cathode  circuit  through  the  5  K  cur- 
rent limiting  pot.  In  this  dot  position,  the  20 
nf  capacitor  is  isolated  by  diode  switch  CRlj 
placing  the  keyer  switch  in  the  dash  position 
places  the  20  mF  capacitor  in  parallel  with 
the  aforementioned  components  increasing  the 
RC  time  constant  for  the  dash  cycle, 

2.  Kl  becomes  energized,  forming  a  ground 
return  path  for  the  external  cathode  circuit 
through  its  contacts.  This  keys  the  transmitter 
and  simultaneously  shorts  the  cathode  po- 
tential which  supplies  voltage  to  the  keyer 
circuit. 

3.  The  stored  energy  in  the  capacitors  main- 
tains Kl  in  its  energized  state  for  the  duration 
of  the  time  constant  which  is  determined  by 
the  fixed  values  of  the  capacitors,  Kl,  and  the 
variable  adjustments  of  the  100  K  speed  con- 
trol potentiometer  and  relay  contact  spacings. 

Upon  capacitor  discharge,  Kl  de-energizes 
and  opens  the  cathode  ground  path.  If  the 
keyer  paddle  is  held  in  a  contact  position  the 
cycle  of  steps  will  he  repeated.  The  circuit  is 
of  the  self  completing  type. 

It  was  found  that  relatively  high  values  of 
the  capacitors  tended  to  shape  the  keyed  wave- 
form. However,  the  resulting  CW  note  was 
not  unpleasant  to  listen  to. 

.  ,  .  K2U0C 


Interior  of  the  Cathkey, 


1.  ''Tubeless  Mimkey,"  QST,  November  1961* 

"Corkey-A   Tubeless    Automatic    Keyer/'    QST   Hints   and 
Kinks,  1954, 
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that  counts! 


IF  YOU'RE  IN  THE  MARKET  FOR  THE  LEGAL  LIMIT  IN  POWER  . .  . 

BE  SURE  TO  SEE  AND  COMPARE  THE 


2000  WATT  P.  E.  P. 

GROUNDED  GRID  LINEAR  AMPLIFIER 

Again  Swan  leads  the  field  with 
maximum  quality  and  dollar  value 

CHECK  THE  FOLLOWING 


*  Computer  grade  electrolytics  provide  40 
mfd.  filter  capacity  for  exceptional  dy- 
namic regulation. 

*  Ceramic  insulation  on  all  tuning  capaci- 
tors, RF  switches  and  relays. 

*  Built-in  solid  state  2500  volt  power 
supply  for  117  or  230  volts,  50-60  cycle 
AC, 

*  Covers  amateur  bands  10  through  80 
meters. 

WITH  ALL  THE  USUAL  SWAN 
RELIABILITY  AND  PERFORMANCE, 


*  Two  Eimac  3400Z  zero  bias  triodes  in 

grounded  grid  circuit* 

*  2000  watts  P.E.P.  input,  1000  watts  CW 
and  tune  input 

*  Drive  requirements  100  watts, 

*  Wide  range  pi  output. 

*  Includes  changeover  relay. 

*  Approx,  weight  55  lbs. 

*  Dimensions:  19"  x  8Viw  x  ISVi". 

$425   less  tubes* 
Tubes  $68,  pair. 


SEE  IT  AT  YOUR 

SWAN  DEALER 
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Hank  Cross  WIOOP 
1  1  1    Birds  Hill  Avenue 
Needham,  Mass. 


All  Solid  State 


While  some  applications  are  particularly 
suited  to  transistors  (low  voltage-high  current 
power  supplies,  for  instance),  the  application 
of  power  transistors  to  a  regulated  150  volt 
plate  supply  for  vacuum  tubes,  described  here, 
is  neither  simple  nor  inexpensive.  The  semi- 
conductors for  an  all-solid-state  version  cost 
about  $20,  but  by  employing  a  VR150  or  OA2 
for  the  150  vult  reference  it  is  possible  to  save 
about  $6.  A  VR  breaking  down  at  85  to  110 
volts  can  be  substituted  for  the  other  protec- 
tive (zener)  diode  at  a  further  saving.  This 
worked  fine  until  I  cracked  the  glass  on  the 
one  that  1  was  using  and  blew  another  tran- 
sistor. I  decided  that  it  was  worth  a  few  extra 
dollars  not  to  have  that  happen  again. 

The  original  circuit  was  carefully  tested  in 
laboratory  using  the  arrangement  in  Fig.  1. 
So  far  as  we  could  find  out,  everything  was 
excellent,  except  that  the  limited  breakdown 
voltage  of  the  transistor  used  made  for  some 
loss  of  regulation  under  abnormally  high  line 
voltages* 

Fig.  2  shows  the  final  version  of  the  regula- 
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tor.  The  differences  are  not  all  obvious,  but  the 
pitfalls  that  I  encountered  at  $4.50/pitfaU  (it 
wasn't  just  the  money,  my  morale  also  got 
very  low)  explain  the  added  parts, 

1.  During  tests,  a  cliplead  shorted.  Before 
the  next  time,  we  inserted  the  fuse  and  15 
ohm  resistor. 

2.  When  the  regulator  is  feeding  a  capaci- 
tive  load,  the  charging  transient  is  about  as 
bad  as  a  shorted  load,  and  when  the  OA2 
fired  abruptly  in  the  circuit  of  Fig.  IB,  there 
was  high  voltage  across  the  pass  transistor  at 
the  same  time  there  was  reverse  voltage  on  the 
base,  (For  why  this  is  bad,  see  the  Motorola 
Power  Transistor  Handbook  under  "second 
breakdown",)  The  15  ohm  resistor  and  the 
1N3340RA  protective  diode  handle  this,  An 
OC2  may  not  be  a  good  enough  protective 
shunt,  in  that  its  internal  resistance  is  about 
100  ohms,  compared  to  the  15  ohms  in  seri 
with  the  breakdown  characteristic  of  the  tran- 
sistor (negative  resistance  for  some  types,  about 
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Fig*   1A,  Simple  circuit.  Blows  transistors. 


Fig,    IB.  Over-current  and  over-voltage  protection. 
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TRIAD  RTSB 

{SEC   R€S  IS  mnl 


IN  3340 
RA 

{100V  ZEN 


2NI073B  (ON 
HEAT   SINK) 


Fig.  2.  Complete  power  supply.  Heat  sink  is  Astro- 
dynamics  2505  or  Delco  7270725,  or  Astro  2504 
mounted  against  chassis  by  a  sheet  of  ,005  Teflon 
or  Mylar, 


Table 

I 

Current  in  ma 

Volts 

Volts  rms  ripple 

10 

147 

.014 

105 

147 

.060 

200 

146 

.160 

450 

135 

LOO 

zero  ohms  for  the  2N1073  series.)  A  lower 
power  rating  might  be  okay  for  the  zener,  but 
would  only  save  about  two  dollars.  I  played  it 

safe. 

In  a  further  effort  to  reduce  the  turn  on 
current  surge,  the  10  fif  capacitor  in  the  lead 
to  the  VR  tube  and  transistor  base  was  in- 
stalled. It  also  reduces  ripple. 

3.  When  a  standard  alloy  type  having  high 
breakdown  voltage  was  used  for  the  pass  tran- 
sistor, it  blew  immediately,  from  collector  to 
base  breakdown.  The  DAP  structure  of  the 
2N1073B  has  low  reverse  breakdown  between 
base  and  emitter;  a  silicon  diode  across  this 
junction  was  added  to  protect  types  with 
higher  BVebo.  A  100  ohm  resistor  was  also 
inserted,  to  insure  thermal  stability  in  the 
event  of  a  defective  or  out-of-socket  OA2, 

After  this  last  change,  the  circuit  was  that 
of  Fig.  2.  The  Triad  R73B  transformer  is  ideal 
for  a  silicon  bridge  rectifier;  its  19  ohm  series 
resistance  being  high  enough  to  limit  the  surge 
current  to  a  safe  value  for  most  common  re- 
ceiver type  silicon  diodes.  The  5.5  amp  fila- 
ment winding  is  adequate  for  several  conver- 
ters or  a  receiver  plus  converter.  The  DC  rat- 
ing is  200  ma  total,  substantial  for  so  small  a 
transformer.  The  last  transistor  inserted  has 
survived  for  eighteen  months,  about  a  thou- 
sand hours  and  two  hundred  cold  starts,  so  I 
think  the  problems  are  licked.  If  you  want  to 
try  to  make  one  like  it,  go  ahead,  but  any 
modifications  are  at  your  personal  peril;  all  I'm 
sure  of  is  that  there  are  possibilities  of  disaster 
in  the  simplest  circuit. 
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Martin   Barrack  WA2ZKR 
2180  Holland  Avenue 
Bronx,   New  York    t0462 


QSL  Here  is  Homebrew,  OM 


Every  year,  in  thousands  of  new  hamshacks, 
tliis  scene  ensues.  The  Novice  sends  away  to 
all  the  QSL  printers  that  advertise  in  73,  QST, 
the  Callbook  and  Popular  Electronics.  Then, 
amid  samples  of  stock,  print  styles,  cartoons, 
illustrations  and  doo-dads,  the  new  ham  "sends 
away"  for  the  card  that  expresses  his  person- 
ality .  .  .  96  point  callsignT  as  in  the  WA6XXX 
card,  superimposed  on  the  schematic-diagram 
background,  as  in  the  WA5XXX  card,  with 
overside  fill-in  data  as  in  the  ZD10AA  card. 

The  January  *62  issue  of  73  had  a  good  ar- 
ticle on  making  QSL/s  for  club  members.  The 
idea  was  that  all  the  members  could  chip  in  to 
pay  for  an  artist's  design  which  would  then 
go  on  all  of  their  cards.  This  approach  is  fine 
if  you  don't  mind  carbon  copy  cards  and  be- 
long to  a  club*  If  not,  it's  not. 

Many  DX  QSO's  take  less  than  a  minute; 
the  really  rare  ones  run  about  20  seconds. 
Your  personality  is  your  QSL*  And  when 
you're  angling  for  a  rare  card  or  overseas 
friendships  you  wont  cut  ice  with  a  carbon 
copy  card.  An  original,  imaginative  card  will 
stay  on  his  wall  and  get  you  his  card  in  reply* 
In  general,  homebrew  cards  cost  less  than 
store-bought  ones,  too. 

The  cheapest  way  to  roll  your  own  is  with 
paste-ups  and  postcards.  This  actually  gets 
you  the  stock  free,  because  the  4#  apiece  yon 
pay  for  them  is  only  postage.  Get  some  paste, 
oak  tag  or  white  cardboard,  scissors,  a  type- 
writer, some  typing  paper  and  a  few  hundred 
postcards.  About  that  typewriter,  beg  or  bor- 
row the  best  vou  can  find.  If  a  friend  works 

w 

in  an  office  with  an  IBM  Executive  or  other 
plush  electric,  ask  her  to  peck  out  a  few  words 
for  you  on  lunch  break.  Try  for  the  smallest, 
plainest  type  you  can  get;  But  you  type  out 
your  name*  exact  QTH  and  all  fill-in  data 
exactly  as  you  want  it  to  appear  on  the  card 
first.  Use  a  ruler  to  mark  off  on  the  oak  tag 
or  white  cardboard  the  exact  dimensions  of  a 
postcard.  Then  draw  in  very  light  blue  {which 


won't  reproduce)  or  VERY  light  black  (era^ 
before  printing)  pencil  a  border  about  Js  inch 
inside  the  postcard  dimensions.  Your  working 
area  is  inside  the  border,  Type  on  paper  your 
fill-in  data,  name  and  QTH*  Look  around  in 
magazines  for  a  small  cartoon  illustration  that 
would  be  amusing  and  to  the  point  of  a  QSL* 
Cut  out  the  fill-in  data  and  the  cartoon*  Now 
the  callsign  .  .  .  you  can  stencil  it  in  heavy- 
black  pencil  or  india  ink,  you  can  cut  it  out, 
letter  by  letter  {all  same  size  and  style)  from 
magazine  type,  or  for  a  little  money  your 
printer   will    set   it   in    your   chosen    size   and 

stvle. 

- 

Position  the  cut-outs  on  the  oak  tag  as  you 
want  them  to  appear.  Make  sure  spacing  is 
even  and  everything  is  level*  When  you're 
ready,  paste  each  item  to  the  oak  tag. 

To  decide  how  many  postcards  to  buy,  re- 
member that  the  printer  has  to  take  time  and 
expense  in  preparing  the  negative,  plate  and 
press.  The  more  cards  you  make  the  smaller 
your  printing  cost  per  card*  However,  if 
you're  a  Novice  you  may  prefer  to  print  com- 
paratively few.  If  I  were  a  Novice  on  CW  Id 
print  about  200  cards.  An  active  General  on 
the  DX  bands  might  go  500  or  more.  Make 
sure  youVe  included  everything  ,  .  .  name, 
QTH,  other  station's  callsign,  band,  date  & 
time,  RST,  Pse  QSL  Tnx,  Rcvr,  Xmtr,  Ant, 
IoAR,  ARRL,  etc.,  then  cart  paste-ups  and 
postcards  down  to  the  printer. 
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If  you  live  in  a  scenic  ana  or  tourist  mag- 
net, buy  an  attractive  picture  postcard  (de- 
signed to  lie  viewed  horizontally)  with  at  least 
an  inch  on  top  you  can  cover  with  your  call- 
sign.  Look  for  the  maker's  name  and  address  in 
small  type  on  the  back.  Write  to  him,  asking 
cost  for  so  many  hundred  cards.  When  you 
get  them,  send  them  off  to  a  reputable  QSL 
printer  for  typesetting  your  callsign,  name  & 
QTH,  and  overside  fill-in  data.  The  profes- 
sional color  photo  on  the  card  would  look 
peculiar  with  a  homebrew  typeset  job. 

Perhaps  you  or  a  friend  has  some  drawing 
talent.  Have  him  do  up  a  cartoon  of  you  at 
the  rig,  Or  perhaps  a  humorous  map,  "How 
the  U.S.  looks  to  a  Texan,"  showing  Texas 
larger  than  Alaska  and  most  of  the  East  Coast. 
This  sort  of  thing  is  effectively  done  gently 
and  from  the  viewpoint  of  your  own  state.  Any 
pleasant  cartoon  to  the  point  of  a  QSL  is 
okay. 

Fill-in  data,  il  you  type  your  own,  will  vary 
with  the  operator.  If  you'll  keep  your  rig  as 
long  as  you  expect  the  cards  to  hold  out,  type 
it  in;  it'll  save  writing.  If  you're  a  contester  or 
DX'er  be  sure  to  duplicate  fill-ins  for  band  and 
mode  so  you  can  verify  "two-way  SSR"  QSO's. 
Reports  of  CW  men  should  use  RST,  SSB 
men  use  QSA,  and  AM  ers  just  RS,  If  youre 
multi-mode,  use  Report.  Women  can  use 
PRETTY  PSE  QSL  TNX,  crossing  out  what 
doesn't  apply.  Religious  hams  can  close  with 
"73  &  76"  (God  bless  you).  You  can  also  print 
in  4<73  76  88w  and  check  the  appropriate  one. 

The  card  may  be  decked  out  in  a  variety 
of  ways.  I  clipped  an  loAR  insignia  from  an 
issue  of  73.  You'll  find  the  ARRL  emblem  in 
QST,  your  college  insignia  in  the  catalog, 
your  state  insignia  from  a  Chamber  of  Com- 
merce. Other  svmbols  can  be  tvped  in  as  a 
group:  RACES/ AREC,  RCC,  DXCC,  ROWH, 
OOTC  or  what  have  you. 

If  you  are  a  photography  buff  you  may  be 
able  to  get  in  a  photograph  of  your  house, 
station  or  even  yourself-  The  trick  is  to  use 
extremely  high   contrast   techniques  all   along 


the  line.  Try  contrast-process  (orthochromatic) 
film,  developed  in  Hunt's  Graph-O-Lith  dc- 
veloper  per  instructions.  Print  on  No.  6  paper 
if  you  can  get  it  The  reason  is  that  this  sim- 
ple offset  process  doesn't  allow  for  any  tonal 
range  whatever,  No  grays;  black  or  white.  To 
offset  print  gray  tones  you'd  have  to  velox  the 
picture  using  a  special  expensive  screen  which 
makes  a  photo  composed  of  maybe  100,000 
tiny  dots.  Money, 

'fhere  are  a  few  cautions.  If  you  try  printing 
negative,  with  while  letters  on  black  back- 
ground, do  it  only  with  your  callsign.  If  you 
try  printing  typewriter-sized  letters  negative 
the  targe  amount  of  ink  will  block  up,  forming 
poorly  shaped  letters,  I'd  say  minimum  type 
size  for  negative  work  is  about  24  point  (K 
inch  high). 

Stay  away  from  newspapers  for  copy,  type 
or  even  cartoons.  Reproduction  quality  is  mar- 
ginal and  the  paper  tears  easily  while  you're 
working  on  it  But  if  you  really  want  a  news- 
paper  cartoon,  use  it.  There  are  no  other  hid- 
den obstacles. 

Try  to  stick  to  one  side  printed,  one  color. 
Each  extra  color  or  side  printed  usually  calls 
for  an  extra  paste-up,  negative*  plate  and  print 
run.  Fox  example:  for  a  red-and-blue  card 
mount  the  material  to  be  printed  blue  on  one 
paste-up.  The  printer  will  make  a  plate  and 
run  the  cards  through  the  press  using  blue  ink. 
Then  put  the  material  to  be  printed  red  on  a 
different  paste-up  (not  the  back  of  the  first 
brie),  and  the  printer  will  make  a  second  plate 
and  run  the  cards  thru  the  press  a  second  time. 
Don't  try  to  overlap  for  a  third  color  unless 
the  printer  is  using  transparent  inks  and  says 
it's  okay-  Printing  on  the  overside  of  the  card 
similarly  calls  for  a  separate  paste-up,  plate 
and  print  run.  You  pay  the  bill- 
Use  offset  printing.  There  are  many  print- 
ing techniques,  most  ol  them  too  expensive. 
Roto-gravure  is  beautiful,  but  I'd  spend  the 
same  money  on  a  new  receiver.  A  QSL  isn't 
supposed  to  look  like  a  wedding  invitation 
anyway*  Only  spirit  or  mimeo  is  cheaper  than 


Shop  for  a  printer  as  vigorously  as  for  a 
used  receiver.  Prices  vary.  Decide  what  kind 
of  stock  you  want  (post-cards,  picture-post- 
eard.v  post-card  blanks,  white  or  colored,  mat 
or  coated,  etc),  whether  you  want  the  printer 
to  set  your  call  and  QTH  in  type,  how  many 
print  runs  and  cards  youll  want,  and  bargain! 

Homebrew ing  a  QSL  is  as  interesting  as 
rolling  your  own  rigf  and  your  custom  card 
will  tarry  in  homes  around  the  world  as  an 
honored  guest 
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1560  Glencrest  Ct. 

Son  Jose,  California  95118 


The  88^  Varactor 


Use  inexpensive  diodes  for  frequency  multiply- 
ing, limiting,  protecting,  switching,  and  tuning 


Up  until  recently  the  variable  reactance  diode 
pr  varactor  has  been  used  principally  by  am- 
ateurs in  parametric  amplifiers*  Because  of 
their  relatively  high  cost,  hams  have  done  very 
little  experimentation  with  this  versatile  semi- 
conductor   device.    Consequently,    there    are 

vera!  worthwhile  applications  which  remain 


VARACTOR     CHARACTERISTIC 


APPLIED    SIGNAL 


I     OUTPUT    SIGNAL 


relatively  unknown,  With  the  advent  of  the 
88$  varactor,  a  few  of  these  uses  should  be 
considered.  Although  the  88tf  varac  tors  used 
by  the  author  were  purchased  at  a  Lafayette 
Associate  Store,  it  is  reasonable  to  assume 
that  other  outlets  will  have  similar  bargains  ;is 
time  goes  on  and  some  readily  available  ones 
are  listed  later. 

Basically,  the  varactor  is  a  microwave  varf- 
cap  characterized  by  a  small  voltage  controlled 
capacitance  and  is  essentially  nothing  more 
than  a  specially  manufactured  silicon  diode.  In 
fact,  for  many  applications  requiring  varactors, 
ordinary  silicon  diodes  behave  rather  well. 
However,  at  higher  frequencies,  a  diode  de- 
signed specifically  for  varactor  service  has 
fewer  parasitic  elements  than  the  garden  var- 
iety silicon  rectifier  and  provides  better  results. 

When  the  anode  and  the  cathode  of  a  diode 
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Fig.  1.  Varactor  harmonic  generation 


Fig.  2,  Varactor  doubter. 
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are  diffused  during  the  original  manufacturing 
process,  electrons  from  the  cathode  cross  over 
the  junction  to  the  anode  side.  This  exchange 
of  electrons  creates  an  electrostatic  field  across 
the  junction  with  the  positive  charges  residing 
in  the  cathode  and  the  negative  charges  in  the 
anode.  It  an  external  bias  is  applied  to  the  di- 
ode such  that  the  cathode  is  more  positive  than 
the  anode  (reverse  bias),  it  tends  to  draw  elec- 
trons away  from  the  junction  into  the  cathode 
region.  Simultaneously,  the  bias  potential  tends 
to  push  electrons  toward  the  junction  from  the 
anode  and  increases  the  electrostatic  charge 
across  the  junction  by  increasing  the  number  of 
negatively  and  positively  charged  silicon  atoms 
nearby.  This  action  is  quite  similar  to  that 
which  occurs  when  a  capacitor  is  charged,  and 
by  virtue  of  this  mechanism,  it  can  be  seen 
that  the  diode  junction  acts  like  a  capacitor. 
If  the  bias  voltage  is  increased,  the  total  num- 
ber of  ionized  atoms  increases,  thereby  increas- 
ing junction  capacity;  therefore,  the  junction 
exhibits  a  voltage  variable  capacitance.  It  is 
this  property  which  is  useful  in  harmonic  gen- 
erators, limiters,  rf  switches,  attenuators,  mod- 
ulators, circuit  tuners,  and  of  course,  parametric 
amplifiers. 

Frequency  multipliers 

One  of  the  most  important  roles  of  the  va- 
ractor is  an  efficient  frequency  multiplier  or 
harmonic  generator.  Fig,  1  shows  how  the 
nonlinear  junction  capacity  results  in  harmonic 
generation  with  these  devices.  When  the  junc- 
tion capacitance  of  the  diode  is  "pumped"  with 
an  incoming  signal,  the  resultant  output  volt- 
age is  badly  clipped  and  rich  in  harmonics. 
The  varactor  should  be  operated  in  its  most 
nonlinear  range  to  obtain  optimum  results  as 
a  harmonic  generator;  in  this  way  the  har- 
monic content  of  the  output  voltage  is  maxi- 
mized. In  most  cases  the  optimum  bias  point 
must  be  determined  experimentally,  but  in  any 
case,  some  type  of  bias  must  be  provided  to 
the  diode.  Either  fixed  or  automatic  bias  may 
be  used  for  this  purpose,  but  automatic  bias- 
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ing  is  the  most  convenient.  This  is  because  the 
leads  associated  with  an  external  bias  batter y 
are  susceptible  to  noise  pickup  and  can  be 
quite  troublesome.  Also,  fixed  bias  must  be 
manually  adjusted*  In  high  power  varactor 
multipliers  the  use  of  automatic  bias  is  neces- 
sary to  prevent  damage  to  the  varactor  in  case 

of  overloads. 

The  most  interesting  feature  of  varactor  har- 
monic generators  is  the  high  efficiency  obtain- 
able in  doubling,  tripling  and  quadrupling.  It 
is  not  unusual  to  obtain  efficiencies  of  50  to  90 
per  cent  in  single  stage  multipliers.  In  theory, 
frequency  doubling  may  be  obtained  in  either 
a  shunt  or  series  circuit  arrangement  as  shown 
in  Fig.  3-  In  the  series  circuit,  the  input  and 
output  tanks  are  tuned  to  the  input  and  output 
frequency  respectively  and  exhibit  high  imped- 
ances at  these  frequencies.  At  all  other  fre- 
quencies they  constitute  short  circuits.  In  the 
shunt  arrangement,  the  tank  circuits  are  de- 
signed to  present  short-circuits  to  the  input  and 
output  signals;  at  all  other  frequencies  they 
represent  an  infinitely  high  impedance. 

The  essential  differences  between  these  two 
circuits  is  that  in  the  series  arrangement,  rf 
currents  of  the  first,  second  and  all  higher  har- 
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monies  flow  through  the  varactor.  In  the  shunt 
arrangement  the  tank  circuits  allow  only  the 
desired  rf  currents  at  the  input  and  output  fre- 
queneies  to  flow  tlirough  the  diode.  This 
means  that  in  the  shunt  circuit  it  is  considera- 
bly easier  to  separate  the  desired  and  undesired 
frequencies  because  the  undesired  harmonics 
are  inherently  attenuated  by  the  resonant 
tanks*  In  addition,  losses  encountered  in  the 
varactor  are  higher  in  the  series  circuit.  For 
these  reasons,  the  shun l  multiplying  circuit  is 
the  most  desirable  configuration,  An  added  ad- 
vantage of  the  shunt  circuit  is  that  the  cath- 
ode of  the  diode  is  grounded;  this  makes 
physical  heat  sinking  of  the  device  more  con- 
venient. 

An  interesting  variation  to  the  single-ended 
varactor  doubler  circuit  is  the  balanced  circuit 
shown  in  Fig.  4.  This  particular  configuration 
has  several  definite  advantages  over  the  single- 
ended  doubler  because  it  can  handle  twice  as 
much  power  with  the  same  type  diode.  In  ad- 
dition, the  driving  energy  is  automatically  can- 
celled out  when  the  I  nidge  is  balanced, 
thereby  simplifying  any  filtering  requirements. 
In  this  circuit  the  trimmer  capacitors  eliminate 
the  need  for  matching  the  diode.  About  7095 


efficiency  may  be  obtained  with  spurious  re- 
sponses being  approximately  40  db  below  the 
output  signal.  With  this  circuit  it  is  absolutely 
imp  live  that  the  physical  component  layout 
preserves  electrical  balance. 

For  higher  orders  of  multiplication  the  sim- 
ple doubler  circuits  are  inefficient  and  must  be 
modified  by  the  addition  of  a  so-called  "idler" 
circuit.  In  the  tripler  circuits  depicted  in 
Fig.  5?  the  idler  circuit  is  represented  by  "F2  \ 
indicating  that  it  is  tuned  to  the  second  har- 
monic of  the  fundamental*  Both  series  and 
shunt  type  tripler  circuits  are  illustrated,  but 
the  advantages  of  the  shunt  arrangement  a; 
noted  under  frequency  doublers  apply  equally 
well  to  higher  order  multipliers. 

In  Fig,  5  the  blocks  designated  by  FL  F2 
and  F3  represent  filters  with  zero  impedance 
at  the  first,  second,  and  third  harmonics  res- 
pectively; at  all  other  frequencies  they  exhibit 
essentially  infinite  impedance,  The  operation 
of  this  circuit  may  be  explained  as  follows: 
when  the  driving  signal  is  applied  to  the  input 
of  the  multiplier,  the  fundamental  rf  current 
flows  only  through  Fl  and  the  diode;  it  can- 
not  flow  through  either  F2  or  F3  because  they 
present  infinitely  high  impedances  at  the  fun- 
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queue)  nl"  each  of  the  timed  circuits.  In  cases 
where  bandwidth  is  relatively  narrow,  the  cir- 
cuit will  be  detuned  to  the  point  where  effi- 
ciency is  seriously  effected. 


Fig.  6.  Varactor  tripler. 

damental  frequency.  Because  of  the  nonlinear 
characteristic  of  the  varactor,  second  harmonic 
energy  is  developed  across  the  diode.  This  sec- 
ond harmonic  current  circulates  only  through 
the  diode  and  F2,  because  at  this  frequency 
Fl  and  F3  constitute  high  impedance.  The 
fundamental  and  second  harmonic  currents 
circulate  simultaneously  through  the  diode, 
which  operates  as  a  mixer  and  produces  eneru 
at  the  third  harmonic  (i.e*?  Fl  +  F2  =  F3), 
The  third  harmonic  current  flows  through  F3, 
the  diode  and  the  load  (RL),  but  not  through 
Fl  or  F2  which  again  offer  an  infinitely  high 
impedance. 

A  similar  explanation  may  be  given  for  the 
operation  of  a  frequency  quadrupler-  the  only 
difference  between  the  circuits  is  that  the  out- 
put tank  in  the  quadrupler  is  tuned  to  the 
(mirth  harmonic  instead  of  the  third.  In  the 
triplet  circuit  the  varactor  operates  once  as  a 
doubler  and  once  as  a  mixer;  in  the  quad- 
rupler it  doubles  twice.  However,  even  with 
careful  tuning,  a  quadruplet  will  have  consid- 
erably more  loss  (and   less  output)  than  two 

cascaded  doubters. 

Theoretically,  a  varactor  may  be  used  for 
even  higher  orders  of  multiplication,  but  the 
number  of  idler  circuits  must  be  increased 
accordingly.  Unfortunately,  these  additiona I 
tuned  circuits  seriously  limit  the  bandwidth  of 
the  multiplier  stage.  This  becomes  important 
because  as  the  varactor  is  excited  by  the  fun- 
damental  signal,  the  associated  capacitance 
change    wilt    slightly    vary    the    resonant   fre- 


The  varactor  limiter  provides  a  simple 
method  for  protecting  receiver  input  circuitry 
at  YHF  without  degrading  low-level  signals. 
In  strong  signal  areas  some  type  of  protection 
is  required,  particularly  where  transistor  ri  am- 
plifier stages  are  involved.  The  beauty  of  the 
varactor  is  that  it  may  be  placed  at  any  con- 
venient point  in  the  circuit  with  a  mini  mum 
effect  on  circuit  operation,  except  for  signal 
limiting.  In  addition,  these  devices  are  inher- 

d\  self-limiting  and  require  no  external  bias 
to  achieve  limiting  action. 

A  good  high  quality  varactor  diode  exhibits 
a  typical  zero  bias  capacitance  of  about  one 
picofarad;  less  than  normal  wiring  capacity. 
When  the  input  signal  is  less  than  one  milli- 
watt, the  varactor  capacity  is  not  effected,  but 
as  the  input  power  is  increased  to  10  milli- 
watts or  more,  sufficient  voltage  is  developed 
across  the  diode  to  increase  its  effective  capac- 
ity. Under  this  condition  the  shunt  capacity 
across  the  circuit  increases  the  insertion  loss  by 
several  tenths  of  a  db.  As  the  input  power  is 
fuil  her  Increased,  varactor  capacity  increases, 
and  at  about  the  50  milliwatt  level  the  capac- 
ity is  sufficient  to  shunt  nearly  all  of  the  in- 
coming signal  to  the  ground.  As  the  input 
power  is  increased  beyond  this  point,  the  diode 
becomes  essentially  a  short-circuit  across  the 
protected  stage.  The  limiting  properties  of  a 
typical  diode  of  this  type  are  plotted  in  the 
graph  of  Fig,  8. 

There  are  two  basic  configurations  of  va- 
ractor limiters;  the  single  diode  limiter  in 
Fig,  9  and  the  two  diode  shunt-opposed  lim- 
iter in  Fig.  10.  The  action  of  the  single  diode 
limiter  varies  under  different  signal  condition 
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Fig,  8.  Typical  varactor  limiting* 

but  the  "worst  case"  is  illustrated  by  the  ac- 
companying waveform  shown  in  Fig.  9.  A 
rather  rigorous  mathematical  analysis  shows 
that  just  the  right  phase  relationship  must  ex- 
ist for  the  voltage  spike  to  occur,  but  even 
though  this  unfavorable  phase  will  occur  only 
about  half  the  time,  in  many  cases  the  spike 
is  sufficient  to  burn  out  transistor  rf  stages. 
The  fact  that  the  voltage  is  sometimes  absent 
offers  little  comfort 

The  size  of  the  spike  decreases  with  fre- 
quency and  might  be  tolerable  when  the  in- 
coming signal  is  not  too  large,  but  a  complete 
analysis  of  the  operating  conditions  requires 
some  rather  healthy  math  and  the  possibility 
of  voltage  spikes  certainly  encourages  the  use 
of  the  shunt-opposed  limiter  of  Fig.  10. 

In  the  shunt-opposed  circuit,  the  first  cycle 
begins  in  a  manner  similar  to  the  single  diode 
configuration,  but  regardless  of  the  phase  of 
the  incoming  signal,  the  second  varactor  be- 
gins to  charge  and  limits  the  negative  voltage 
excursion  where  the  spike  previously  occured. 
The  second  diode  will  cany  the  current,  first 
charging  and  then  discharging,  until  the  aver- 
age net  charge  across  the  circuit  is  zero.  It 
does  not  however,  immediately  settle  down  to 


a  nice,  even,  periodic  waveform.  Although  each 
succeeding  cycle  comes  closer  and  closer  to 
being  the  same,  theoretically  it  takes  an  infi- 
nite number  of  cycles  before  they  are  precisely 
identical.  However,  for  all  practical  purposes, 
they  can  be  assumed  to  be  the  same  after  ten 
or  eleven  complete  cycles. 

The  isolation  of  the  shunt  opposed  pair  can 
be  improved  by  the  use  of  forward  bias,  but 
there  is  the  chance  that  this  bias  will  favor  the 
uneven  disposition  of  rf  current  between  the 
varactors.  In  this  case  the  diode  first  charged 
in  the  forward  direction  will  tend  to  carry  all 
of  the  incoming  signal  current, 

A  typical  application  of  tie  limiter  is  where 
the  varactor  is  connected  in  shunt  across  the 
tank  circuit  of  a  transistorized  rf  amplifier  as 
illustrated  in  Fig,  11.  One  advantage  of  this 
application  is  that  the  diode  may  be  added  to 
existing  circuitry  with  a  minimum  of  circuit 
retuning.  This  same  approach  is  equally  ap- 
plicable to  vacuum  tube  circuitry  (Fig,  12)  or, 
if  desired,  the  varactor  limiter  may  be  inserted 
directly  across  the  transmission  line  to  the  re- 
ceiver. 

Switches 

The  operation  of  the  varactor  diode  as  an 
rf  switch  is  somewhat  similar  to  that  ot  the 
limiter.  As  a  switch  however,  the  required 
capacitance  change  is  controlled  by  an  exter- 
nal bias  source.  In  normal  operation,  this 
application  more  nearly  parallels  the  operation 
of  a  vacuum  tube  TR  switch  than  an  antenna 
changeover  relay. 

When  a  varactor  is  installed  in  series  or  in 
shunt  in  a  transmission  line,  the  rf  power 
transmitted  down  the  line  to  the  diode  is  either 
reflected,  absorbed,  or  transmitted  past,  Al- 
though the  power  in  an  ideal  diode  switch 
would  be  either   entirely  reflected   or   totally 
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Fig.  9,  Single  varoctor  limiter, 


Fig,  10.  Shunf-opposed  varactor  limiter. 
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Fig.  1  1 .  Varactor  protected  transistor  stage. 

transmitted,  a  practical  switch  is  not  quite 
this  ideal.  In  most  cases  more  power  is  re- 
flected than  absorbed  however,  and  with  typi- 
cal insertion  losses  of  0.3  ell >  and  isolation  of  40 
db  or  more,  the  diode  switch  is  at  least  as 
satisfactory  as  the  common  solenoid  operated 
coaxial  relay-  At  frequencies  up  to  about  1000 
mc  the  series  switch  provides  slightly  greater 
isolation  than  the  shunt  arrangement  when 
used  in  50  ohm  coaxial  lines. 

When  a  reverse  biased  diode  is  installed 
in  series  with  the  center  conductor  of  a  coaxial 
line    (Fig,    13),    the    small    junction    capacity 

ii  the  order  of  0.5  pf)  presents  a  high  im- 
pedance in  series  with  the  line.  At  3,5  mc  for 
example,  0-5  pf  represents  nearly  100,000 
ohms;  this  appears  as  an  open-circuit  to  the 
50  ohm  line  and  most  of  the  r*f  power  is 
reflected.  On  the  other  hand,  when  the  diode 
is  forward  biased,  the  junction  capacitance 
increases  and  results  in  a  negligible  impedance 
in  scries  with  th£  line.  The  overall  effect  in 
the  forward-biased  condition  is  an  rf  imped- 
ance that  presents  a  low-loss,  near  match  to 
the  transmission  line  and  allows  the  rf  power 
to  pass. 

In  the  shunt  configuration,  diode  switching 
is  essentially  the  converse*  If  a  reverse  bias  is 
impressed  across  the  diode,  the  extremely 
small  junction  capacity  placed  across  the 
transmission  line  results  in  very  little  added 
loss,  typically  less  than  0.5  db.  However,  if  the 
varactor  is  forward  biased  to  maximum  capa- 
city, the  large  shunting  capacity  of  the  diode 
effectively  shorts  the  line  and  reflects  the  r-f 
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Fig.  12.  Varactor  FM  limiter. 

power. 

There  are  several  switching  schemes  in 
which  these  characteristics  may  be  used  to 
control  the  transmission  line  during  receive 
and  transmit  cycles.  Perhaps  the  simplest  oj 
these  is  the  single  diode  arrangements  shown 
in  Fig,  14-  This  circuit  takes  two  basic  forms, 
depending  on  whether  a  shunt  or  series  diode 
is  used,  In  the  shunt  arrangement,  the  varactor 
is  biased  to  maximum  capacity  during  the* 
transmit  cycle.  With  the  line  effectively 
shorted,  the  transmitter  sees  an  infinite  im- 
pedance one-quarter  wavelength  away.  In  fact, 
to  the  transmitter  it  appears  that  the  line  to 
the  receiver  doesn't  even  exist.  When  receiv- 
ing, the  diode  is  reverse-biased  and  signals 
from  the  antenna  proceed  down  the  line  to  the 
receiver  undisturbed, 

Ii  a  series  diode  is  used,  the  switch  is 
located  one-half  wayelangth  away  as  shown 
in  Fig.  14B,  During  the  transmit  cycle  in  this 
ease,  the  diode  is  reverse  biased  and  presents 
a  high  impedance  across  the  line*  This  effective 
"open"  line  is  reflected  to  the  transmitter 
one-half  wavelength  away  and  again  it  ap- 
pears  that   the   receiver  line   does   not  exist. 

The  major  disadvantage  of  these  simple 
single  diode  switches  is  that  they  may  be 
used  only  over  a  very  narrow  band  of  fre- 
quencies. This  is  perfectly  satisfactory  for  spot 
frequency  operation  such  as  occurs  on  our 
432  and  1296  bands,  but  on  the  lower  fre- 
quencies a  more  broadband  device  is  required. 
Another  disadvantage  of  this   switch   is   that 
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slight  losses  occur  to  the  received  signal 
because  the  output  tank  of  the  transmitter  is 
not  isolated  from  the  line. 

The  transmission  line  switch  shown  in  Fig. 
15  overcomes  these  disadvantages  by  the 
simple  expedient  of  adding  another  diode.  This 
two  diode  circuit  is  not  at  all  frequency  con- 
scious and  may  be  used  over  extremely  wide 
band  widths.  In  this  circuit  both  the  receiver 
and  transmitter  portions  of  the  transmission 
line  are  diode  controlled.  When  transmitting, 
diode  #1  is  forward  biased  and  diode  #2  is 
reverse  biased.  Under  these  conditions,  the 
transmitter  power  is  passed  by  diode  #1,  but 
the  high  impedance  presented  by  diode  #2 
effectively  opens  the  line  to  the  receiver.  In 
the  receive  mode,  the  opposite  is  true;  the 
transmitter  is  isolated  from  the  line  and  the 
antenna  signal  passes  into  the  receiver  with 
little  loss. 

One  of  the  most  important  considerations 
in  diode  switches  is  the  amount  of  rf  power 
they  can  safely  handle,  Actually,  there  are  two 
separate  and  distinct  ratings  that  are  of  inter- 
est: peak  power  and  average  power.  The 
peak  inverse  voltage  (PIV)  rating  of  the  diode 
determines  die  maximum  peak  power  that  the 
diode  can  control  ♦  The  average  power  which 
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the  diode  can  safely  switch  is  dictated  by  its 
power  dissipation  and  series  resistance.  Since 
the  series  and  shunt  diode  circuits  opera  in 
somewhat  opposite  ways,  it  would  not  be 
unusual  to  expect  that  their  power  ratings 
mitjht  be  different  This  is  indeed  the  case 
and  it  is  interesting  to  note  that  although  the 
shunt  circuit  has  twice  the  peak  power  rating 
as  the  series  circuit,  its  average  powTer  rating 
is  only  one-quarter  as  much  as  that  of  the 
series  arrangement.  For  50  ohm  coaxial  trans- 
mission lines  operating  with  an  SWR  of  1:1, 
the  respective  power  ratings  may  be  calcula- 
ted from  the  following  equations: 

Series  Shunt 

Peat  Power  =  (PIV)2/ 1 600  Peak  Power  =  (PlV)a/400 

Average  Power  =  25  Pd  Average  Power  =  6. 25  Pd 

Where:  PIV  =  Peak  inverse  rating  of  the  diode  (volts) 

Pd  —  Power  dissipation  rating  of  the  diode  (waits) 

From  these  formulas  it  can  be  readily  found 
that  to  control  the  peak  power  of  a  1000  watt 
CW  transmitter  operating  at  70';  efficiency 
(700  watts  into  the  transmission  line),  a  series 
diode  would  require  a  PIV  of  1058  volts; 
under  the  same  conditions  a  shunt  switching 
diode  would  require  a  PIV  of  529  volts.  For 
insurance  against  blowing  the  diodes  under 
peak  power  loads  or  SWR  changes,  a  safety 
factor  of  50%  should  be  added  to  these  figures. 
In  addition  to  the  strictly  off-on  capabilities 
of  varactor  rf  switches,  they  may  also  be  used 
as  voltage  variable  attenuators  and  amplitude 
modulators.  As  voltage  variable  attenuators 
they  operate  somewhat  differently  than  normal 
attenuators  in  that  they  are  not  absorptive. 
Whereas  most  attenuators  consist  of  resistance 
networks  which  provide  attenuation  by  absorb- 
ing rf  power  and  dissipating  it  in  heat,  the 
diode  attenuator  operates  on  the  reflective 
principle  in  exactly  the  same  way  as  the  diode 
switch,  with  attenuation  being  directly  pro- 
portional to  the  amount  of  bias  across  the 
diode.  The  direction  of  bias  of  course  is  deter- 
mined by  the  circuit  configuration,  series  or 
shunt. 
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Varactm  amplitude  modulators  are  just  an 
extension  of  the  attenuation  principle.  In  the 
attenuator,  the  bias  consists  of  an  adjustable 
source  of  dc  voltage.  In  a  modulator,  the 
diode  bias  is  modulated  by  the  audio  output 
of  a  microphone  amplifier.  As  the  bias  is 
varied  at  the  audio  frequency,  the  attenuation 
of  the  diode  circuit  \  .tries  in  exactly  the  same 
way.  Therefore,  the  magnitude  of  rf  power 
passing  through  the  attenuator  is  directly  pro- 
portional to  the  modulating  audio  voltage  and 
we  have  an  amplitude  modulated  wave.  These 
applications  are  particularly  well  suited  for 
the  upper  UHF  and  microwave  frequencies 
where  attenuators  and  amplitude  modulators 
are  difficult  to  build  with  normal  run  of  the 
mill  components. 

Circuit  tuning 

Since  varactor  capacitance  varies  from  very 
small  values  when  reverse  biased  to  very  large 
values  when  forward  biased,  these  diodes  may 
be  used  to  electronically  tune  rf  amplifiers, 
local  oscillators,  filters  and  preselectors.  The 
only  limitation  is  that  the  circuit  which  the 
varactor  tunes  must  be  small-signal  oriented; 
that  is,  the  signal  must  be  small  compared  to 
the  bias  across  the  varactor.  This  becomes 
obvious  when  we  consider  that  if  the  circulat- 
ing rf  energy  is  more  than  about  10  milliwatts. 
the  varactor  will  start  to  act  like  a  iimiter, 

The  simplest  method  of  tuning  is  to  place 
the  varactor  in  parallel  with  an  inductor  as 
illustrated  in  Fig.  I6A.  Here  the  varactor 
provides  the  total  capacitance  of  the  tuned 
circuit,  but  circuit  Q  will  be  quite  low,  Theo- 
retically this  arrangement  is  tunable  from  zero 
to  the  maximum  frequency  dictated  by  the 
minimum  capacity  of  the  diode,  but  circuit 
losses  are  high  because  of  the  low  Q. 

For  amateur  applications  where  tuning  a 
complete  band  normally  represents  only  10% 
or  less  of  the  center  frequency,  a  better  ar- 
rangement is  shown  in  Fig,  16B.  Here  the 
diode  is  in  series  with  the  capacitor  O  and  in 
parallel  with  the  shunting  capacity  Ck  In  this 
circuit  the  Q  is  increased  by  a  factor  of  six. 

An  application  of  this  circuit  is  the  elec- 
tronically tuned  two  meter  rf  amplifier 
illustrated  in  Fig,  17*  With  the  constants 
shown  and  a  microwave  varactor,  this  circuit 
will  tune  the  entire  144  mc  band.  The  fre- 
quency is  initially  adjusted  to  the  desired 
point  with  the  variable  shunt  capacity  Gt. 
After  this  initial  adjustment,  any  tuning  is 
accomplished  with   the   50   K   potentiometer. 

Although  this  circuit  is  oriented  around  a 
small   capacity  varactor,   the  same  technique 
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Fig.  16.  Varactor  tuning  circuits. 

may  be  applied  to  lower  frequency  circuits 
with  regular  varicap  diodes.  In  this  case,  the 
series  and  shunt  capacitors  should  be  chosen 
so  that  they  are  about  two-thirds  the  minimum 
capacity  of  the  diode. 

In  addition  to  normal  tuning  duties,  this 
type  of  circuitry  has  several  other  important 
applications.  One  of  these  is  as  frequency 
modulators  of  oscillator  stages.  As  a  frequency 
modulator  the  diode  bias  is  actually  modulated 
by  a  microphone  or  other  external  audio  signal. 
The  amount  of  frequency  deviation  is  regu- 
lated by  the  amount  of  modulated  bias  placed 
across  the  varactor. 

Summary 

Although  the  circuits  described  in  this 
article  are  predicated  on  the  use  of  small 
capacity  microwave  varactors,  in  many  cases, 
particularly  at  the  lower  frequencies,  other 
diodes  will  work  equally  as  well.  Two  88$ 
varieties  that  are  recommended  as  starters  are 
the  1N82A  and  1N3182. 
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Fig,  17,  Varactor  tuned  two  meter  amplifier. 
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Hein  Ahlers  DJ2UL 

29   Oldenburg,  Germany 
Rennplotzstra5se  201 


12  Volt  Beetle  Juice 


For  some  time  now  in  DL  country  it  has 
been  possible  to  obtain  all  Volkswagen  models 
complete  with  a  12  volt  ignition  system.  The 
generators  on  these  models  are  rated  at  450 
watts.  These  units  are  being  made  to  fill  the 
ever-rising  commercial  demand  for  a  heavier 
ignition  system.  Only  the  VW  truck,  however, 
is  available  in  other  parts  of  the  world  with 
the  heavier,  12  volt  ignition. 

Those  who  now  own  Volkswagens  with  the 
6  volt  ignition  can  either  convert  the  entire 
system  to  12  volts  (the  12  volt  parts  including 
generator,  voltage  regulator,  starter  motor, 
windshield  wipers  etc.  are  also  available  in 
Volkswagen  garages  outside  of  West  Germany) 
or  one  can  install  a  second  generator  rated  at 
12  volts.  The  accompanying  12  volt  battery 
can  be  located  behind  the  back  seat,  or  when 
a  small  battery  will  do  (12  volt,  50  ah)  it  can 
be  installed  under  the  left  rear  seat. 

The  generator  mounting  bracket  on  the  40 
HP  motor  (since  August  I960)  can  be  simply 


Fig.  2.  The  motor  layout  since  August  1963.  The 
hose  connector  must  be  replaced  on  the  narrow  side 
panel  of  the  cooling  duct. 

unbolted  from  the  block.  This  bracket  must 
then  be  traded  for  a  new  one,  built  to  accom- 
odate two  generators.  (Fig.  1.) 

The  single  pulley  on  the  crankshaft  must 


Fig.    1.   Installation  of  second  generator  in  models 
since  August   1960. 


Fiq.    3, 
1960. 


Installation    in    the    VW   prior    to   August 
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Fig,  4.  The  1  2  volt  VW  as  it  comes  from  the  fac- 
tory. 

be  removed ,  and  bolted  to  another  of  the  same 
size.  The  voltage  regulator  for  the  new  12  volt 
generator  sits  to  the  right,  next  to  the  cooling 
duct  on  the  partition  between  the  motor  and 
passenger  compartments. 

In  1963,  the  heating  system  in  the  \T\V  was 
altered.  If  one  wishes  to  install  the  double 
generator  mount  in  this  model,  the  heating 
hose  connector  must  be  relocated  to  the  right 
on  the  side  wall  of  the  air  duct.  (Fig.  2,)  Other- 
wise, there  is  no  free  space  for  the  installation 
of  the  second  generator.  The  heating  hose 
must  also  he  lengthened  a  little. 

In  the  VW  Export,  previous  to  1960,  the 
mounting  for  the  second  generator  is  accom- 
plished with  several  adjustable  arms,  and  is 
located  above  the  distributor  and  fuel  pump, 
(Fig.  3.) 

The  ignition  coil  must  be  relocated  some- 
what higher.  Also,  the  fuel  line,  from  the  pump 
to  the  earburator,  must  be  bent  somewhat 
differently.  The  pulley  installation  is  identical 
to  that  in  the  other  models.  The  second  volt- 
age regulator  now  sits  to  the  left  of  the  cool- 
ing duct  on  the  forward  wall. 

In  all  models,  the  Bosch  LJ/GEG  160/12 
2600  R  1  (160  watt)  generator  with  accom- 
panying RS/UA  160/12  voltage  regulator,  or 
the  12  volt  VW  generator  is  used.  If  the  VW 
generator  is  used,  the  rear  shaft  must  be 
trimmed  off  to  a  suitable  length. 

The  different  pulleys  are  supplied  by  the 
Rosch  firm.  The  mounting  bracket  in  Fig.  1 
was  fabricated  here  at  the  QTFL 

These  installations  have  proven  to  be  very 
satisfactory;  and  I  will  gladly  be  of  help  in 
supplying  tin    different  parts. 

.  .  .  DJ2UL 
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The  HD-10 

Hcathkits  new  electronic  keycr 


Mort  Waters  W2JDL 
82   Boston  Avenue 
Mossapequa,  LJ,,  N.Y. 


Recognizing  CW's  popularity— it's  far  from 
dead,  despite  the  claims  of  the  ssb  boys- 
Heath  kit  has  produced  an  electronic  keyer  kit 
that  will  gladden  the  heart  and  tickle  the  ears 
of  every  CW  man,  Yes,  you  too  can  send  beau- 
tiful, effortless,  perfectly  formed  code.  For  the 
benefit  of  those  who  still  pound  away  at  a 
straight  key  or  use  a  bug,  you  can  send  for 
hours  with  this  keyer  without  strain  or  fatigue, 

Benton  Harbor's  latest  goodie  was  especially 
interesting  to  me  because  its  circuit  is  based  on 
the  W30PO  transistorized  keyer  which  first  ap- 
peared in  QST  tor  December,  1962.  Until 
then,  I  bad  used  several  conventional  keyers, 
all  of  which  were  alike  in  that  they  keyed  the 
rig  through  a  relay.  Inevitably,  relays  meant 
trouble.  Sooner  or  later,  contacts  got  dirty  or 


The  HD-10  kit  utilizes  the  printed  circuit  board 
shown  here.  Almost  90  parts  mount  on  it — includ- 
ing the  power  transformer  at  right,  rear. 


needed  readjusting,  The  W30PO  job  boasted 
of  one  feature  that  sold  me— instead  of  a  relay, 
a  switching  transistor  was  the  keying  medium. 
No  moving  parts.  Nothing  to  foul  up.  Halle- 
lujah! It  has  worked  like  a  charm  ever  since. 

Heath's  designers  improved  that  circuit, 
guided  a  few  ingenious  touches  of  their  own, 
squeezed  in  a  paddle  and  packaged  the  whole 
thing  in  a  neat  little  box  only  3;&x4&xl03& 
inches,  painted  in  the  now  traditional  colors— 
iwu-ttme  (Wayne?)  green,  same  as  the  SB100, 
I  t6,  200,  300,  400  ,  .  .  and  who  knows  what's 
to  come?  There's  still  a  lot  of  numbers  left. 

It  was  a  pleasure  to  assemble  this  kit.  Al- 
though the  number  of  parts  is  surprisingly 
large  (there  are  49  resistors,  18  capacitors,  6 
diodes.  1  1  transistors  and  2  transformers),  a 
single  circuit  hoard  takes  care  of  everything 
except  a  few  odds  and  ends,  such  as  speed  and 
monitor  volume  controls,  pilot  light,  etc. 

As  Fve  come  to  expect  from  Heath,  the 
instruction  manual  is  a  model  of  clarity.  Sue- 
cess  is  assured  by  following  the  instructions 
and  soldering  properly.  And,  speaking  of  sol- 
dering, Heath  now  includes  in  their  kits  a  new 
full-color  booklet  that  is  a  complete  course  in 
soldering  and  kit-building. 

Now,  to  the  kit!  There's  no  point  in  covering 
the  assembly  details  here:  that's  the  function 
of  the  manual.  I'd  suggest  only  one  thing  that 
the  manual  doesn't  mention.  The  screws  which 
fasten  an  eight  lug  terminal  strip  to  the  rear 
panel  are  also  used  as  binding  posts  for  ground 
connections.  Before  attaching  the  strip,  sand 
the  paint  from  the  inside  face  of  the  back 
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panel,  to  assure  a  good  ground.  Do  the  same 
where  the  phone  jack  mounts. 

The  built-in  paddle  is  simple  and  ingenious 
and  more  than  adequate  for  keyer  beginners* 
(See  photos  for  details  of  its  construction). 
Once  you Ve  become  skillful,  you'll  probably 
want  to  switch  to  a  paddle  that  lias  more  pre- 
cise action  and  is  easily  adjusted,  Thinking 
ahead,  Heath  has  provided  for  attaching  an 
external  paddle  to  the  rear  panel. 

By  changing  jumpers  and  connections  on 
the  rear  panel  you  can  have  any  mode  of 
operation  you  can  think  up,  plus  a  few  you 
never  suspected.  Here's  what  the  keyer  can  do: 

1)  Choice  of  built-in  or  separate  external 
paddle 

2)  Conventional  operation;  automatic  dots 
and  dashes 

3)  Automatic  dots  and  manual  dashes 

4)  Hand  key  or  bug  can  be  attached  ex- 
ternally. 

Flexibility  extends  to  monitoring  also.  The 
built-in  sidetone  generator  can  be  heard 
through  its  self-contained  speaker  or  through 
earphones  plugged  into  the  rear  panel  jack. 
For  deluxe  on-the-air  monitoring,  feed  the 
receiver  audio  to  the  keyer.  When  the  station 
is  in  "receive"  condition,  you  hear  the  re- 
ceiver through  the  phones  plugged  into  the 
keyer.  Switch  to  "transmit"  and  the  sidetone 
is  heard  through  the  same  phones  when  you 
key. 

The  kit  took  only  4/2  hours  to  assemble,  in- 
cluding the  time  I  spent  taking  photographs, 
so  you  can  see  it  isn't  a  major  project.  It 
worked  fine  first  try,  but  one  diode  opened 
about  ten  minutes  later.  Once  replaced,  how- 
ever, no  further  trouble  was  encountered. 

The  dot-space  ratio  is  adjusted  in  seconds 
with  the  help  of  a  VTVM  or  a  'scope  and  the 
circuitry  assures  that  dashes  will  be  exactly 
three  times  as  long  as  dots,  The  adjustments 
hold    throughout    the    full    speed    range,    You 


r      * 


Paddle  subassembly  complete  except  for  handle. 
Strips  of  spring  brass  provide  adjustable  tension 
and  the  small  snap  switches  used  for  contacts  may 
be  adjusted  for  desirable  spacing. 

have  your  choke  here  too— two  pairs  of  re- 
sistors are  furnished;  one  gives  10  to  20  wpmT 
the  other  15  to  60  vvpm.  Yon  wire  in  the  pair 
for  the  range  you  want 

The  Heathkit  HD-10  keyer  can  handle  any 
transmitter  using  grid  block  or  other  types  of 
keying  where  a  negative  voltage  is  shorted  to 
ground  to  key  the  transmitter.  The  keying 
transistor,  a  2N398A,  is  rated  to  handle  a 
maximum  of  —105  volts  at  35  ma.  Make  sure 
the  current  and  voltage  at  your  key  terminals 
are  within  these  limits.  Slightly  higher  ratings 
can  had  by  substituting  a   type   2N398B, 

about  $1.45  at  most  parts  jobbers* 

In  most  installations  the  built-in  110  volt  ac 
power  supply  will  be  adequate.  For  portable 
or  emergency  use,  however,  two  22*2  v.  bat- 
teries in  series,  or  one  45  v*  source  tapped  at 
22/2  v.  will  do  the  trick.  Overseas  hams  can 
adapt  the  ac  power  supply  to  230  v,  by  insert- 
ing a  ,068  [if  600  wvdc  capacitor  in  series  with 
one  leg  of  the  line  cord. 

As  good  as  my  W30PO  keyer  was,  this  one 
is  even  better,  One  of  my  buddies— an  old,  old 
timer— instantly  recognized  the  improvement 
without  knowing  I  was  using  a  new  keyer. 

.    .    ,  W2JDL 


Completed  board  with  all  parts  soldered  and  four 
metal  spaces  in  place.  The  spacers  support  the 
board  upside  down  in  the  case. 


Ready  for  final  assembly  with  all  parts  completed. 
Circuit  board  mounts  upside  down  over  paddle. 
Metal  caver  with  control  panel  follows  last. 
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Joseph  Growling   K4CPR 
1034  Falmouth  Street 
Warrenton,  Virginia 


Solder  and  Soldering 


Soldering  is  one  ol  tin  oldest  and  simplest 
methods  of  joining  electronic  components.  Be- 
cause  of  its  simplicity  and  ease  of  application, 
it  is  often  used,  but  seldom  studied  or  anal- 
\  zed.  Have  you  ever  studied  solder  or  the  art 
<>[  soldering?  The  subject  is  very  important 
and  deserves  a  little  more  attention  than  most 
amateurs  give  it.  Murphy's  law  (If  anything 
m  go  wrong,  it  will,)  applies  to  soldering. 
If  taken  for  granted,  soldering  can  cause 
trouble. 

Alloys 

Soft  solder,  consisting  mainly  of  tin  and 
tead3  is  used  for  most  electronic  assembly.  Soft 
solders  make  connections  by  virtue  of  a  metal 
solvent  action  that  takes  place  at  low  temper* 
a  I  ii  res.  The  solvent  action  makes  solder  joints 
chemical  in  character  rather  than  purely  physi- 
cal. 

Fig.  I  shows  a  tin -lead  fusion  diagram. 
From  this  diagram,  it  is  evident  that  the  addi- 
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lion  of  tin  to  pure  lead  lowers  the  melting 
point  of  the  alloy  until  an  alloy  of  63%  HO- 
STS? lead  is  reached.  This  alloy  has  the  lowest 
melting  point  (361°  F)  and  is  known  as  the 
euteetie  alloy.  The  entectic  alloy  does  not  pass 
through  a  plastic  state  before  it  becomes 
molten.  It  more  than  63%  tin  is  added,  tin- 
melting  point  temperature  will  begin  to  rist 
again. 

Commercial  1\  available  solders  cover  the 
entire  range  of  tin-lead  ratios  from  pure  tin  to 
pure  lead.  What  is  the  best  alloy  for  electronic 
asembly  purposes?  To  answer  this  rjuestion, 
it  should  be  remembered  that  the  primary 
purpose  of  solder  is  to  connect  two  or  more 
metals,  bul  resistance  to  stress  and  strain,  speed 
of  alIo\  formation,  flow  and  spread  of  the 
solder,;  and  chemical  stability  of  the  joint, 
must  also  be  considered.  There  is  no  one 
alloy  that  is  the  answer  to  all  problems  but 
for  electronic  assembly  there  is  a  fairly  large 
range  of  alloys  that  give  good  results;  the 
exact  choice  is  up  to  the  individual.  Alloys 
from  5056  tfo-50%  lead  to  60%  tin-40%  lead 
will  give  good  results  for  most  amateur  needs. 
It  is  interesting  to  note  that  the  best  physical 
properties  (stress  and  strain  resistance)  occur 
with  an  alloy  of  approximately  60$  tin,  and 
the  lowesl  melting  point  occurs  with  63^  tin. 
but  from  a  practical  standpoint,  any  allov 
with  50%  to  60%  tin  will  give  good  results. 


FI 


n\ 


metals  are  covered  with  an  oxide  film. 
This  film  is  nonmetallic  and  will  prevent  the 
metal  solvent  action  (soldering)  from  taking 
place.  Flux  is  added  to  the  solder  in  order 
to  remove  the  oxide  film  and  allow  the  clean 
metal  surfaces  to  make  contact.  The  flux  will 
remove  only  the  oxides.  It  will  not  remove 
paint,  dirt,  or  other  foreign  matter.  The  choice 
of  proper  flux  is  one  of  the  most  important 
steps  in  obtaining  good  solder  joints.  There 
are  hundreds  of  different  fluxes,  but  for  tl 
purpose  of  discussion,  they  will  be  divided 
into  four  groups;  (a)  rosin  (b)  activated 
rosin    (c)   organic   (d)    acid. 
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Rosin  flux  gives  good  fluxing  action.  This 
flux  is  corrosive  only  when  heated  to  a  molten 
State.  The  corrosive  action  is  needed  to  re- 
move the  oxides  from  the  components  being 
soldered.  When  die  heat  is  removed,  the  resi- 
due that  is  left  is  noncorrosive  and  electrically 
nonconducting. 

Activated  rosin  fluxes  have  a  more  effective 
fluxing  action  than  pure  rosin.  They  were 
developed  to  meet  the  demand  for  a  faster 
more  efficient  soldering  process.  The  residues 
should  he  noncorrosive  and  nonconductive.  Be 
careful  when  purchasing  activated  rosins,  some 
of  the  advertising  is  misleading. 

Organic  Huxes  are  more  effective  than  rosin 
or    activated    rosin    but   thev    leave    corrosive 

■r 

resid  s.  These  fluxes  are  used  when  the  fluxing 
action  of  rosins  is  insufficient  and  when  small 
amounts  of  corrosion  may  be  tolerated.  The 
residues  should  be  removed* 

Acid  fluxes  are  the  most  effective  but  they 
leave  corrosive  and  electrically  conductive 
residues.  The  word  "acid"  is  a  misnomer 
since  the  fluxes  are  actually  salts.  The  resi- 
dues absorb  moisture  from  the  air  and  the 
corrosive  action  is  probably  due  to  galvanic 
or  electrolytic  action.  These  fluxes  are  used 
only  when  their  great  activity  is  needed.  Kit 
manufacturers  will  not  guarantee  their  kits  if 
acid  core  solder  is  used. 

The  choice  of  a  flux  can  be  a  complicated 
problem,  but  you  will  not  go  wrong  if  you 
choose  the  least  active  flux  that  will  give  good 
results  for  your  particular  application.  For 
electronic  assembly,  pure  rosin  or  some  of  the 
activated  rosins  would  be  the  best  choice. 

Soldering 

After  the  choice  of  a  proper  alloy  and  flux, 
good  soldering  becomes  a  function  of  the 
incli  vi  dual's  technique.  For  good  solder  join  Is 
the  following  must  be  observed: 


Fig.  2.  Appltcotion  of  solder. 

L  Use  the  proper  a!lo\    and  flux. 

2,  The  soldering  iron  must  of  sufficient 
wattage  rating.  (Don't  try  to  use  a  25-watt 
pencil  iron  to  make  a  connection  to  a  ground 
lug  on  a  large  aluminum  chassis  and  don't  use 
a  125-watt  gun  type  iron  on  a  printed  circuit 
board.)  The  iron  should  have  a  bright,  smooth, 
tinned  tip  for  most  efficieul  heat  transfer  to 
the  joint.  Clean  the  tip  periodically, 

3,  All  elements  of  the  joint  should  be  clean. 
(No  dirt,  paint,  grease  or  other  foreign  mat- 
ter.) 

4*  Use  the  Iron  to  heat  the  joint  and  apply 
the  solder  to  the  junction  of  the  tip  and  the 
joint.  (See  Fig,  2.)  Remove  the  iron  when 
the  solder  wets  the  joint.  Don't  use  excessive 
solder.  The  joint  must  not  be  jarred  or  sub- 
jected to  vibration  before  the  solder  cools. 
Such  motion  will  cause  cold  solder  joints* 

5,  Inspect  each  joint,  A  properly  made  joint 
has  a  smooth  appearance  and  a  satin-like 
luster.  Wiggling  the  components  of  the  joint 
by  hand  or  with  pliers  will  also  help  make 
sure  the  joint  is  a  good  one. 

Given  the  proper  tools  and  a  little  experi- 
ence, anyone  can  make  good  solder  joints.  Be- 
cause of  the  simplicity  of  soldering,  many 
people  take  it  for  granted  and  never  bother 
to  learn  the  fundamentals.  Soldering  is  simple, 
but  it  can  cause  trouble.  The  failure  of  a  solder 
joint  is  the  same  as  the  failure  of  a  component, 
but  it  can  sometimes  be  much  harder  to  find. 
Don't  let  a  few  cents  of  solder  ruin  the  per- 
formance of  hundreds  of  dollars  of  electronic 
equipment. 

.  .  -  K4CPR 
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H.  W.  Lufkin  W0SII/DL5UW 

Box  4169 

APO  132,  N.Y.,  NY. 


The  Rhombic  Antenna 


The  rhombic  antenna  has  been  used  as  a  di- 
rective antenna  system  almost  as  long  as 
"Wireless"  or  radio  broadcasting.  Phil  Rand 
W1DBM,  first  built  and  operated  a  rhombic 
for  amateur  communications  way  back  in 
19311 

The  purpose  of  this  article,  therefore,  is  not 
to  bring  you  a  new  antenna  development,  but 
rather  to  acquaint,  or  re-acquaint  you  with  the 
construction  and  operation  of  this  outstand- 
ing antenna. 

No  single  antenna  array,  regardless  of  its 
size,  shape,  or  electrical  characteristics,  is  cap- 
able of  producing  the  ultimate  in  gain  and/or 
directivity,  when  operated  over  a  wide  span 
of  frequencies.  The  rhombic  however,  prob- 
ably comes  closer  than  any  other  antenna  to 
meeting  these  criteria.  Fig.  1  lists  the  gain  of 
rhornbies  of  various  leg  lengths. 

Before  continuing  further  let's  define  just 
what  a  rhombic  antenna  is,  A  rhombic  antenna 
is  a  form  of  long  wire  antenna,  or  to  be  more 
exact,  a  combination  of  long  wires,  so  con- 
structed as  to  produce  maximum  gain  per  unit 
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Fig.  1.  Approximate  gain  (in  decibels)  for  maxi- 
mum output  rhombrcs  compared  to  a  half  wove 
dipole  at  the  same  elevation. 


of  length-  This  long  wire  type  antenna  can  be 
considered  as  two  V  beam  antennas  placed 
end  to  end,  or  two  obtuse  angle  V  beam  an- 
tennas placed  side  by  side  to  form  a  rhombus, 
or  diamond.  (See  Fig.  2). 


TRANSMISSION 


INSULATOI* 

iSUWOTT    POLE 
VIEW 


SJOC     VIEW 


Fig.  2.  The  rhombic  antenna. 
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RESULTANT     PATTERN     AKO    OlHECTlVlTY 


Fig*  3.  Bi-directional  rhombic. 

The  rhombic  antenna  is  usually  oriented  in 
the  horizontal  plane,  and  in  its  basic  form, 
produces  a  horizontally  polarized  bi-directional 
pattern,  with  maximum  radiation  occurring  at 
some  vertical  angle  above  the  plane  of  the 
antenna.  This  angle  of  radiation,  or  lobe,  is 
called  the  wave  angle,  and  is  shown  by  the 
Greek  letter  delta  (A).  The  tilt  angle,  or  T,  is 
one  half  angle  between  the  two  legs  making 
up  one  side  of  the  antenna. 

Fig.  3  shows  the  rhombic  with  a  bi-direc- 
tional pattern.  This  bi-directional  pattern  re- 
sults because  a  part  of  the  energy  traveling 
from  the  input,  or  feeder  end  of  the  antenna, 
toward  the  far  end  of  the  antenna,  is  reflected 
back,  producing  standing  waves  on  the  an- 
tenna legs.  Because  of  these  standing  waves, 
this  type  is  known  as  a  resonant  rhombic. 

In  order  to  make  a  rhombic  unidirectional, 
it  must  be  terminated  with  a  non-inductive 
resistance  of  the  proper  value-  The  function 
of  this  terminating  resistance  is  to  absorb  any 
energy  that  might  be  reflected  back  toward 
the  feeder,  or  input  end  of  the  antenna.  The 
terminated  rhombic,  therefore,  is  non-resonant 
Termination  of  the  rhombic,  in  addition  to 
making  it  uni-directional,  provides  a  feed,  or 
input  impedance  which  is  constant  over  a 
wide  range  of  frequencies.  (See  Fig,  4) 

We  will  get  back  to  the  fine  points  of 
termination,  and  other  aspects  of  design  and 
layout  of  the  rhombic,  but  right  now,  let's  take 
up  the  advantages  of  this  antenna  array. 

Some  of  the  advantages  of  this  antenna  are 
as  follows: 

a.  Produces  excellent  results  over  a  fre- 
quency range  of  4  to  1  (80-10-20—15  meters, 
for  example). 

b.  Is  easier  to  erect  and  maintain  than 
other  antennas  of  comparable  gain  and  direc- 
tivity. 


RESULTANT     PATTERN    AND     DWECTlVrTY 


Fig,  4,  Uni-directional  rhombic. 

c.  Is  non-critical  in  operation  and  adjust- 
ment (broad  tuning), 

d.  Can  be  made  uni-directional  by  use  of  a 
terminating  resistance. 

On  the  disadvantage  side,  these  are  some 
of  the  factors  to  consider: 

a.  A  large  space  is  required  for  erection. 

b.  When  terminated  with  a  resistance,  ap- 
proximately 35  to  45%  of  tile  power  fed  to 
the  antenna  is  dissipated  in  the  termination 
resistance. 


F\ 


; 

\ 


Reor    pole    with    T/i    wavelength    stub    and    coax 
balun  for  DLSUW's  20  meter  rhombic. 
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2    WAVELENGTH    RHOMBIC 


4    WAVELENGTH    RHOMBIC 


H OR I20HTAL    PAT  TERNS 


WAVE 
ANGLE 


VERTICAL     PATTERNS 


Fig.   5.   Vertical  and   horizontal   patterns  of  rhom- 
bics. 

a  The  horizontal  and  vertical  patterns  are 
interdependent  thus,  for  example,  a  rhombic 
designed  to  produce  a  narrow  horizontal  beam 
will  have  a  fairly  sharp  and  low  vertical  pat- 
tern, (See  Fig.  5), 

There  are  two  main  types  of  design  for  a 
rhombic  antenna.  One  is  known  as  I  lie  maxi- 
mum output  design,  and  the  other  as  the 
alignment  design.  As  the  name  implies,  the 
maximum  output  design  rhombic  produces 
maximum  gain  if  certain  design  parameters 
are  adhered  to-  If,  for  example,  we  desire  to 
cover  a  4000  mile  path,  with  a  two-hop  skip, 
we  might  choose  a  vertical  wave  angle  of  15 
degrees  and  design  the  antenna  around  this 
figure.  In  order  to  have  the  antenna  produce 
maximum  power  at  this  vertical  wave  angle 
of  15  degrees,  we  must  use  certain  valves  of 
leg  length,  tilt  angle*  and  height  above 
ground.  Any  variation  from  these  valves,  will 
reduce  the  gain  at  the  desired  wave  angle. 

These  computations  for  a  maximum  output 
rhombic,  with  a  15  degree  wave  angle  are  as 

Hows: 


H  (Height  in  wavelengths) 
sin^  =  ,25882 


4  sinA 


4  sinA  =  1,03528 


VERTICAL    PATTERN 


»  T0  2<* 


HORIZONTAL    PATTERN 

RADIATION    PATTERNS    FOR   MAXIMUM    OUTPUT  (SOUS  LINE),.  AMD 
ALIGNMENT    DESIGN  (DASHED    LINE}   8HQMBCCS 

Fig,  6.  Differences  in  patterns  between  maximum 
output  and  alignment  rhombics. 


1 .03528 


H  =  ,97 

L.  leg  length  =  -i^ 

sin  A  =  .25882 
siirA  =  .066466 
2  siirA  =  .13398 


L    = 


13398 


L  =  7.4649 

Tilt  Angle,  or  $  (PHI)  =  90°  -  A 

p  =  90*  -  15° 

$  =  75° 

When  a  sufficiently  large  antenna  site  is 
not  available  for  a  maximum  output  rhombic, 
the  leg  length  can  be  made  about  74  p recent 
of   the    maximum   output   leg   length,    or   by 


i  inula  L,  or  leg  length  = 


.371 


inA 


sin 


This  shortened  leg  rhombic  is  known  as  thr 
alignment  design  rhombic.  The  height,  and 
the  tilt  angle  are  the  same  for  any  given  wave 
angle  for  both  maximum  output  and  alignment 
designs. 

Using  the  alignment  design,  there  is  a  small 
reduction  in  gain.  This  gain  reduction  amounts 
to  about  one  to  two  db,  in  most  cases.  The 
horizontal  pattern  of  the  alignment  design 
rhombic  is  some  what  broader,  and  the  vertical 
pattern  somewhat  sharper  than  that  of  the 
maximum  output  design.  In  addition,  the  maxi- 
mum output  design  rhombic  produces  a  verti 
cal  radiation  pattern  which,  in  practice,  falls 
a  few  degrees  lower  (or  less)  than  the  design 
angle.  For  example,  our  rhombic  designed  for 
a  vertical  angle  of  15  degrees,  will  produce 
a  vertical  lobe  centered  on?  perhaps  13  de- 
grees (See  Fig.  6). 

Fig,  7  gives  values  for  both  the  maximum 
output  and  alignment  design  rhombics. 

In  military  point  to  point  communications, 
we  use  several  sizes  of  rhombics  that  can  br 
utilized  for  amateur  operation.  These  rhombics 
were  designed  to  cover  a  frequency  range  of 
4  to  22  mc.  (See  Fig.  8), 

You  will  notice  that  the  dimensions  of  these 
antennas  do  not  necessarily  conform  to  those 
listed  in  Fig-  7.  The  reason  for  this  difference 
is  thai  these  rhombics  utilize  what  is  known  as 
a  compromise  design.  The  compromise  design 


56 


73  MAGAZINE 


M 


HARVEY 

presents 
The  perfect  couple 

from 
SWAN 


33 


• l^itt^TnT "  'Tliii ■  ■"■■'irrri'irir**  firtfiniTi' "  'f''n"  '  r  r  iTi'iTi'iTroYi'i'  ' ' 


rara^araTi'Tt^asasasteitea^ 


SWAN  MARK  1 
Linear  Amplifier 

Five  band,  2000  watts  PEP  input.  Uses 
two  Etmac  3-400z  or  two  Amperex  8163 

Tubes $  68 


SWAN  350 
Transceiver 

The  tremendous  talking  machine  that  features 
five  bands,  400  watts  PEP  input.  Home  station  or 
mobile.  Built-in  transistorized  VFCh  Optional  crys- 
tal calibrator  and  sideband  selector $395 


Here  is  the  winning  combination  from  SWAN  for  high  quality  transceiver  and  linear 
operation  at  prices  you  won't  want  to  miss  featured  at  HARVEY  RADIO,  For  over 
39  years  HARVEY  has  been  New  York's  center  for  the  best  in  amateur  radio  equip- 
ment sales  and  service.  Our  salesmen  —  all  ham  operators  themselves  —  will 
gladly  counsel  you  on  all  your  ham  needs.  And  HARVEY  guarantees  everything 

you  buy.  Come  in,  call  or  write.  We're  at  your  service. 

-  Elliot  Bereison,  WA2HDP 
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RADIO  CO. INC. 

103  W.  43rd  St.,  N.Y.,  N.Y.  10036  .  (212)  JU  2-1500 

60  Crossways  Park  West,  Syosset,  L.Lt  N.Y.  11797  ■  (516)  WA  1-8700 

(Subsidiary)   Federal  Electronics.  *nc       Vesta!  Parkway, , Vestal    NY.     (ffl?\  Pfoneer  8-8211 
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5  wavelength  20  meter  rhombic  at  DL5UW. 

provides  good  gain  over  a  fairly  wide  fre- 
quency range,  and  at  the  same  time  employs 
reasonable  physical  sizes  and  heights. 

In  our  discussion,  and  diagrams  of  various 
rhombics,  we  have  used  a  single  wire  or  con- 
ductor to  form  each  leg  of  the  antenna.  Com- 
mercial, military,  and  in  some  cases,  amateur 
rhombics  employ  multi-element  legs.  These 
multi-element  legs  are  normally  made  up  of 
three  wires  of  equal  length  and  fanned  out 
from  the  rear  and  front  poles  so  that  they 
have  a  spacing  of  about  6  feet  (vertically)  at 
the  point  of  attachment  to  the  side  poles.  (See 
Fig.  9).  The  multi-wire  or  curtain  rhombic  has 
the  following  advantages  over  the  single  wire 
type. 


Fig,  8.  Compromise  design  rhombics  for  4  to  22  mc. 
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*  This  is  approximately  the  same  antenna  as  the  one  used  so 
successfully  at  DL40V.  Converting  the  375  foot  leg  length  to 
wavelengths,  we  have  one  wavelength  per  leg  en  3.9  mc,  1% 
on  7  mc,  5  on  14  mc  and  8  on  21  mc. 


Wave  Angle 

Leg  Length 

Tilt  Angle 

Height 

(degrees) 

(wave  lengths) 

(degrees) 

(wave  lengths) 

10 

17 

so 

IAS 

12 

11.5 

7S 

1.20 

14 

8.5 

76 

1.04 

16 

6.6 

74 

.91 

IS 

5.3 

72 

.SI 

20 

4.3 

70 

•73 

22 

3:7 

6S 

.67 

24 

3 

66 

.62 

28 

2  J 

62 

.53 

30 

2 

60 

.50 

Fig.  7A.  Maximum  output 
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Fig.  7B.  Alignment  design  rhombic  antennas. 

a.  The  input  impedance  Is  more  nearly  con- 
stant over  a  wide  range  of  frequencies* 

b.  The  input  impedance  is  reduced  to  a 
lower  value,  allowing  a  good  match  to  600 
ohm  open  wire  line  feeders. 

c.  The  3  wire  rhombic  produces  about  1  db 
greater  gain  than  the  single  wire  type, 

The  value  for  termination  of  a  single  wire 
rhombic  is  about  800  ohms.  When  this  800 
ohm  value  is  used,  the  input  impedance  of  the 
antenna  is  approximately  700  to  750  ohms. 
Tins  difference  is  caused  by  radiation  losses  in 
the  antenna.  The  rhombic  can  be  terminated 
with  non-inductive  resistors,  such  as  the  car- 
bon type.  These  resistors  are  available  in 
power  ratings  of  100  to  200  watts.  One  com- 
bination of  resistors  for  a  single  wire  rhombic 
is  seven  100  watt,  5200  ohm  carbon  resistors 
paraUed  to  make  a  700  watt,  740  ohm  termi- 
nation resistance.  This  700  watt  rating  will 
handle  a  transmitter  running  a  full  kilowatt 
and  allow  a  50  percent  safety  factor.  Another 
type  of  termination  consists  of  a  dissipation 
line.  Dissipation  lines  are  sometimes  con- 
structed with  a  pair  of  number  15  AWG  solid 
stainless  steel  wires,  spaced  to  provide  proper 
termination  impedance.  The  advantages  of  this 
line  is  that  it  is  1000  feet  long,  A  more  suit- 
able dissipation  line  can  be  constructed  with 
number  24  to  26  nichrome  wire  250  feet  long, 
with  a  20  watt  800  ohm  carbon  resistor  across 
the  far  end  of  the  line,  (Ten  8000  ohm  2  watt 
carbon  resistors  in  parallel,  for  example).  Be- 
cause of  the  power  attenuation  in  the  250  feet 
of  nicrome  wire,  the  20  watt  resistor  will  not 
be  overloaded. 

The  terminated  rhombic  can  be  made  to 
switch  its  beam,  or  lobe  direction  by  180  de- 
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Fig,  9.  Three  wire  rhombic. 


grees  when  the  following  components  are  in- 
corporated in  the  system.  First,  transmission 
lines  are  run  from  the  transmitter  to  both  ends 
of  the  rhombic.  Then  a  dissipation  line  is  con- 
structed and  the  open  end  brought  into  the 
shack,  or  operating  position.  If  two  double 
pole  double  throw  relays,  or  switches  are  em- 
ployed, the  proper  transmission  line,  and  the 
dissipation  line  can  be  connected  for  trans- 
mission in  either  of  two  desired  directions. 
This  switching  system  is  shown  in  Fig,  10. 

The  resonant,  or  bi-directional  rhombic,  un- 
like the  terminated  model,  must  be  fed  with 
resonant,  or  timed  feeders,  when  operated  on 
more  than  one  band.  Open  wire  line,  such  as 
number  14  AWG  spaced  6  inches,  tuned 
with  a  "match  box"  type  of  antenna  tuner  will 
do  the  job.  When  the  resonant  rhombic  is 
operated  on  one  band  only,  a  matching  stub 
and  coaxial  cable  with  a  coaxial  balun,  can 
be  used  to  feed  the  antenna. 

Good  engineering  practice  calls  for  a  site, 
or  plot  of  ground  that  is  level  and  free  of 
obstructions  under,  and  near  the  rhombic  an- 
tenna. This,  of  course,  is  an  ideal  situation  for 
installing  a  rhombic,  or  any  antenna,  for  that 
matter.  If  a  rhombic  is  erected  over  ground 


DISSIPATION    UME 


RELAY   COILS   I  ft  2    ARE 
CONNECTED    IN    PARALLEL, 
CLOSE   SWITCH    NO. »    TO 
REVERSE    RHOMBIC    BEAM 
DIRECTION 


SWITCH  I 


that  slopes  down  evenly  toward  the  front  pole, 
the  amount  of  slope,  in  degrees,  is  then  sub- 
tracted from  the  design  wave  angle  of  the 
antenna.  For  example,  if  a  rhombic  designed 
for  a  20  degree  wave  angle  is  erected  parallel 
to  the  ground  with  a  5  degree  downward 
slope,  the  resultant  wave  angle  will  be  15  de- 
grees in  the  direction  of  the  low  end,  and 
conversely  the  wave  angle,  if  the  antenna  is 
bi-directional,  will  be  20  plus  5  degrees,  or 
25  degrees  from  the  high  end.  Another  varia- 
tion, used  frequently  by  radio  amateurs,  is 
erection  of  the  rhombic  over  level  ground 
employing  poles  of  various  heights,  thereby 
tilting  the  entire  antenna  in  respect  to  ground, 
in  the  direction  that  a  lower  wave  angle  is 
desired.  For  example,  a  rhombic  with  290  foot 
legs,  and  a  67.5  degree  tilt  angle,  (Approxi- 
mately 493  feet  from  rear  to  front  pole)  when 
erected  on  level  ground  with  a  70  foot  rear 
pole,  50  foot  side  poles,  and  a  30  foot  front 
pole,  will  have  a  slope  or  tilt  in  the  horizontal 
plane  of  about  4.5  degrees, 

Rhombics  and  V  beams  that  are  sloped,  or 
tilted  in  the  horizontal  plane  so  as  to  produce 
a  lower  wave  angle  in  on  direction  are  very 
successfully  operated  by  W1DBM,  5H3JR, 
W1BCR  and  the  author,  to  name  but  a  few. 

Many  of  us  are  not  fortunate  enough  to 
have  the  space  required  for  a  rhombic,  but 
that  place  out  in  the  country,  that  you've  had 
your  eye  on,  might  just  solve  that  problem. 
We  will  all  be  listening  for  that  nice,  big,  fat 
signal  from  your  new  diamond  shaped  an- 
tenna. -  .  *  W0SII 


TO    TRANSMITTER 


Fig.  10.  Switchable  terminated  rhombic. 
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Denys  Fredrickson  W0BMW 
3923  East  Funston 
Wichita,  Kansas 


Vocap 
Tester 


This  writer  has  been  in  orbit  so  long  since 
his  last  blast-off  that  he  t^ot  lonesome,  so  he 
decided  to  build  a  music  maker.  Well  not 
exactly,  but  a  few  notes  are  played  while  tests 
are  being  accomplished.  At  least  it  talks  back 
and  keeps  you  company. 

The  unit  is  an  electronic  tester  which  tests 
volts,  ohms  and  capacitance  without  the  need 
of  your  visual  facilities;  however  your  aural 
Facilities  must  be  turned  cm  and  in  operation. 
It  may  be  used  where  total  darkness  is  a  re- 
quirement or  if  two  meters  cannot  be  mon- 
itored simultaneously*  Also,  a  new  field  may 
be  used  where  total  darkness  is  a  requirement 
or  if  two  meters  cannot  be  monitored  simul- 
taneously. Also,  a  new  field  may  be  opened 
to  the  blind. 

The  unit  employes  a  built-in  calibrated  tone 
for  each  measurement  The  item  being  tested 
will  produce  a  certain  tone  and  the  internal 
tone  calibrator  is  adjusted  until  its  tone  is  the 
same  frequency  as  the  tone  produced  by  the 
item  under  lest.  The  value  of  the  calibrator 
will  then  be  equal  to  the  value  of  the  item 
being  tested,  ll  will  measure  up  to  1000  volts 
dc  and  also  determine  polarity,  resistance  up  to 
630K  ohms  and  capacitance  from  ISOnimM 
to   llmfd. 

The  VOCAP  tester  utilizes  an   audio  oscil- 


lator which  is  varied  in  frequency  in  accord- 
ance with  the  unit  being  measured  and  the 
internal  calibration  circuit  is  adjusted  until  the 
calibration  tone  is  identical  to  the  tone  pro- 
duced h\  the  unknown  unit.  The  value  of  the 
unknown  unit  is  then  equal  to  the  internal 
calibrated  value. 

This  tester  mav  be  used  in  a  dark  room:  at 
such  a  distance,  one  could  not  see  a  meter; 
while  cheeking  two  circuits  (one  with  a  meter 
and  the  other  audibly);  by  a  blind  person,  and 
by  other  facilities. 

An  additional  audio  oscillator  could  be  built 
into  this  unit  as  a  calibrated  unit  and  its  tone 
varied  to  zero  beat  with  the  tone  produced  by 
the  oscillator  controlled  by  the  unknown  unit 
being  measured  Again  the  measured  value 
would  be  equal  to  the  calibrated  unit. 

Circuit 

The  audio  oscillator  and  amplifier  use  a 
total  of  three  similar  2N34  transistors.  A 
simple  transistorized  audio  oscillator  is  the 
heart  of  the  unit  and  feeds  a  signal  to  a  two 
stage  RG  coupled  audio  amplifier  which  drives 
a  2M  inch  speaker  with  plenty  of  volume. 

The  frequency  of  the  oscillator  must  be 
varied  over  a  wide  range  to  obtain  greater  ac- 
curacy  from    the   calibrator  system.   The   frc- 
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quency  of  this  oscillator  can  be  varied  from  a 
few  cycles  to  approximately  5000  cycles.  Now 
there  are  several  ways  to  change  the  frequency 
of  this  oscillator.  Some  of  the  easier  ways  are: 
Change  the  supply  voltage,  change  the  voltage 
applied  to  the  base,  change  the  ratios  of  the 
oscillator  condensers  or  change  the  resistance 
from  transistor  base  to  ground. 

The  problem  of  what  type  of  calibrate 
system  should  be  used  raised  its  ugly  head, 
A  bridge  type  null  detector  and  also  a  com- 
parative type  calibrate  system  was  considered. 
The  unit  started  out  as  a  volt-ohm  tester  so  a 
comparative  type  calibrate  system  was  used, 
because  only  changing  the  base  resistance  to 
ground  sounded  very  appealing  and  simple. 
Then  later,  it  was  realized  that  when  a  con- 
denser was  placed  in  parallel  with  the  con- 
denser connected  to  the  base  of  the  transistor 
oscillator,  a  frequency  change  was  noted.  How- 
ever, a  similar  tone  was  difficult  to  obtain  by 
changing  the  base  resistance.  So  due  to  lack 
of  patience,  the  problem  was  solved  by  using  a 
cap  at  itor  comparative  calibrator. 

The  voltage  calibrate  circuit  was  the  most 
difficult  to  design.  It  was  desirous  to  have  one 
set  of  calibrate  resistors  that  would  work  for 
all  voltage  ranges.  Voltage  divider  networks 
were  designed  that  did  accomplish  tbis  funo 
tiom  It  was  also  designed  so  the  audio  oscil- 
lator would  cease  oscillations  when  the  upper 
voltage  limit  of  each  selected  scale  was  ob- 


tained, Another  added  feature,  due  to  the 
diode  and  circuitry  arrangement,  provides  a 
means  of  determining  the  voltage  polarity. 
The  voltage  calibrate  switch  values  are  not 
additive,  i.e.,  only  one  switch  is  used  to  de- 
termine the  voltage  being  measured. 

The  resistance  calibrate  circuit  is  very  sim- 
ple. The  resistor  being  checked  is  inserted  in 
series  with  the  audio  oscillator  base  lead  and  a 
comparative  circuit  is  used  to  determine  the 
value. 

The  capacitor  calibrate  circuit  is  similar  in 
operation  to  the  resistance  test  except  con- 
densers are  eonnoeted  in  parallel  with  the 
condenser  that  is  in  the  base  circuit  of  the 
audio  oscillator. 

The  resistance  and  condenser  calibrate 
switch  values  are  additive,  i.e.,  a  combination 
of  the  switch  settings  will  determine  the  value 
of  the  item  under  test. 

Construction 

The  placement  of  parts  is  somewhat  critical 
if  it  is  desired  to  use  a  6  x  8  inch  utilitv  box. 
It  is  possible  to  use  an  all-resistor  calibrate 
system.  Some  of  the  resistor  values  are  not 
standard,  so  you  must  get  a  resistor  with  a 
value  close  to  but  lower  in  resistance  and  then 
file  Oi  saw  a  notch  into  the  resistor  until  the 
resistance  has  increased  to  the  exact  value. 
Be  sure  and  check  the  resistance  often  and 
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Fig,   1 *  Schematic  of  the  Vocap  Tester. 
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do  not  file  it  too  much  between  checks  or  you 
may  find  that  you  have  passed  the  point  of 
no  return.  Apply  a  drop  or  two  of  glue  to 
reseal  the  resistor  to  prevent  resistance  change 
due  to  moisture,  etc,  A  new  Eico  VTVM 
was  used  to  measure  the  components  and  the 
IK  ohmie  scale  range  was  used  for  measure- 
ments up  to  and  including  25K  ohms.  The 
10K  ohm  range  was  used  for  values  above 
25K  ohms* 

Low  voltage  condensers  may  be  used  which 
will  reduce  the  size  of  components.  Condensers 
were  used  far  the  calibrate  system  because  the 
paralleling  of  condensers  would  provide  a 
wide  range  of  values, 

A  bridge  type  rectifier  may  be  used  if  ac 
voltages  are  to  be  measured.  An  ac  voltage 
measurement  circuit  was  not  included  in  the 
original  unit  but  the  writer  is  in  the  process 
of  including  one  in  the  present  VOCAP  tester 
along  with  an  ammeter  circuit 

A  nine-volt  batten-  must  be  used  with  this 
unit  because  the  calibration  system  was  de- 
signed around  a  nine- volt  battery  source. 

The  on-off  switch  should  be  included  in  the 
volume  control  and  the  365  pf  variable  con- 
denser should  be  replaced  with  a  400  pf 
variable  condenser  for  easier  calibration  of 
small  capacitors.  The  three  paralleling  con- 
densers would  have  to  be  changed  to  100  pf, 
600  pf  and  1100  pf  to  give  the  same  500  pf, 
and  1500  pf  ranges. 

Operation 

1.   V  oil  age  Test  Proved  are 

The  VOCAP  tester  is  energized  by  the  on- 
off  power  switch. 

The  following  switches  are  used  when  meas- 
uring dp  voltage:  Voltage  select  switch,  func- 
tion switch,  the  four  calibrate  switches  at  the 
top,  and  the  volt-ohm  toggle  switch.  Place  all 


can  urate  switches  to  the  OFF  position,  the 
function  switch  to  "V"  for  volts,  the  voltage 
range  select  switch  to  1000  volts  and  test 
leads  connected  to  the  volts  terminals, 

A  tone  will  be  produced,  by  the  voltage 
under  test,  when  the  momentary  volt-ohm 
toggle  switch  is  depressed,  which  is  the  test 
position  for  checking  voltages.  The  voltage 
select  switch  should  be  placed  on  the  1000- 
volt  range  if  the  approximate  voltage  under 
test  is  not  known,  to  prevent  the  possibility  of 
overloading  the  input  circuit. 

Correct  dc  polarity  is  first  determined  by 
connecting  the  test  leads  to  the  unknown 
voltage  so  as  to  produce  the  lowest  pitched 
tone.  The  lamest  test  lead  jack  is  the  negative 
terminal. 

After  polarity  has  been  determined,  the 
correct  voltage  range  is  selected  by  rotating 
the  'Volts*'  switch  to  the  lowest  range  in  which 
a  tone  can  still  be  heard  when  the  toggle 
switch  is  in  test  position.  The  voltage  test 
circuit  was  designed  so  voltages  greater  than 
the  upper  limit  of  each  range  would  cause 
the  audio  oscillator  to  cease  oscillating.  Ex- 
ample: if  the  test  voltage  was  250  volts,  a  tone 
will  not  be  produced  on  the  10  or  100-volt 
range,  but  will  be  heard  on  the  500  and  1000- 
volt  range.  For  greater  accuracy,  use  the  low- 
est range  that  produces  a  tone. 

To  determine  the  value  of  voltage  under 
test,  rotate  only  one  calibrate  switch  at  a  time 
until  the  calibrate  tone  is  approximately  the 
same  as  the  tone  produced  by  the  voltage 
under  test.  The  value  of  the  test  voltage  will 
then  be  equal  to  the  value  shown  by  the  cali- 
brate switch  position.  Be  sure  that  three  of  the 
four  calibrate  switches  are  always  in  the  OFF 
position.  The  10-volt  range  is  calibrated  in 
.5-volt  steps,  100-volt  range  in  5-voIt  steps, 
500-voIt  range  in  25-voIt  steps  and  1000- 
volt  range  in  50-volt  steps. 
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Here's  the  inside  of  the 
Vocop  Tester.  How's  thot 
for  Mil  Spec  construction? 
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THE  NEW  MOSLEY  DIPLOMATS 

Two  New  Antennas 
Customized  For  6  &  10 


Meter  Operation 


•    • 


DIPLOMAT -10  (DI-IO) 

....  Increasing  numbers  of  horns  are  enjoying  10  meters,  the  up-and- 
coming  DX  band.  • ,  the  band  for  round  tables  » .  •  local  emergency  nets* .  • 
Mos/ey's  NEW  Diplomat-10  for  this  progressive  band  is  a  rugged 
5/8  wove  omi-directional  vertical  antenna  rated  for  1000  watts; 
features  a  gain  of  3.4  db*  over  one  quarter  wave  ground  plane  and  5.9  db» 
compared  to  isotropic  source.  The  easy-to-mount,  compact  features  of 
this  antenna  make  it  ideal  for  both  temporary  and  permanent  base 

installations. 

DIPLOMAT- 6  (DI- 6).  .  ...  , 

Available  to  VHF-DX-RAG  CHEWING  enthusiasts  is  another  New 
5/8  wave  vertical  base  station  antenna  the  Diplomat-  6 

rated  for  a  maximum  input  of  1000  watts. 

For  complete  details  on  this  New  Line  of  Antennas  Write. 


4610  NORTH  LINDBERGH  BLVD. 

BRJDGETON,  MISSOURI,  63044 


measured,  and  if  larger  capacitors  are  to  be 
measured,  place  the  function  switch  to  500 
pf  range;  place  the  365  pf  variable  condenser 
to  the  "Min,"  (minimum)  position  and  connect 
the  test  leads  to  the  capacitor  terminals.  To 
determine  the  value  of  an  unknown  capacitor, 
connect  it  to  the  test  leads  and  a  change  in  the 
frequency  of  the  audio  tone  should  be  noticed 
immediately.  Now,  depress  the  capacitor  tog- 
gle switch  and  adjust  one  or  more  of  the 
calibrate  switches  (plus  the  365  pf  variable 
condenser  if  required)  until  the  same  tone  is 
produced,  By  adding  up  the  values  of  each 
calibrate  switch  position,  the  total  will  then 
equal  the  value  of  the  condenser  under  test. 
The  variable  capacitor  could  be  calibrated 
every  100  pf  for  greater  accuracy.  The  range 
of  the  capacitor  calibrator  is  approximately 
150  pf  to  HyL  This  range  could  be  increased 
by  increasing  the  number  of  positions  on  the 
left  calibrate  switch  and  adding  additional 
capacitors.  The  calibrate  switches,  from  left 
to  right  insert  the  following  condensers  in 
parallel  with  the  audio  oscillator  condenser: 
(1)  2pf  each  step,  (2)  -2  nf  each  step,  (3) 
,02  \ti  each  step,  and  (4)  .002  nf  each  step. 
The  writer  wishes  to  thank  Mr.  Dick  Azim, 
K0JEJ,  for  the  fine  job  of  photographing  the 
equipment. 

•  .  .  W0BMW 


2.  Resistance  Test  Procedure 

Place  all  the  calibrate  switches  to  the  OFF 
position,  the  function  switch  to  "R"  for  re- 
sistance, the  IK  ohm  potentiometer  to  the 
zero  position  and  connect  the  test  leads  to  the 
"Ohms  terminals-  Connect  the  test  leads 
across  the  resistor  to  be  tested  and  momen- 
tarily depress  the  VOLT-OHM  toggle  switch, 
A  tone  should  be  heard.  Now,  adjust  one  or 
more  of  the  calibrate  switches  (plus  the  IK 
ohm  potentiometer  if  required)  until  the  same 
tone  is  produced.  By  adding  up  the  values  of 
each  calibrate  switch  position,  the  total  will 
then  equal  the  value  of  the  resistor  under 
test.  The  IK  ohm  potentiometer  could  be 
calibrated  every  100  ohms  for  greater  accu- 
racy* The  range  of  the  resistor  calibrator  is 
approximately  100  to  630K  ohms. 

This  range  could  be  increased  by  increasing 
the  number  of  positions  on  the  left  calibrate 
switch  and  adding  additional  100K  ohm  re- 
sistors. The  calibrate  switches,  from  left  to 
right,  insert  the  following  resistances  in  series: 
(1)  100K  ohms  each  step,  (2)  20K  ohms  each 
step,  (3)  5K  ohms  each  step,  and  (4)  IK 
ohms  each  step* 

3,  Capacitance  Test  Procedure 

Place  all  the  calibrate  switches  to  the  OFF 
position;  the  function  switch  to  the  500,  1000 
or  1500  pf  range  if  small  capacitors  are  to  be 
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SOLID   STATE 


FREQUENCY  CONVERTERS 

WORLDS  LARGEST  SELECTION   OF  STOCK  FREQUENCIES 


Available    in    the   following    frequencies   from    stock: 


2M 


6M 


20M 

CB 

40M 

CHU 

WWV 

Int'l. 

Marine 


{ 


Aircraft 


Fire, 
Police 


Model 

301-D 

301-E1 
30J-E2 
301-F 
30  ?  -0 
30 1 -R 
301-S 

30KB1 
301-B2 
301-C1 
30 1 -C2 
30 1- J 

30 1 -G 

301-A1 
301-A2 

301-K 

301-L 
301-H 

301-1 
301 -M 

301-N1 
301-N2 
301-N3 
30I-N4 
301-N5 

301-Pt 
30 1  -P2 


In 


mc        Out-put  me 

50-54 

.6-1,6 

.6-1.6 

28-30 

14-18 

7-11 

30-35 

.6-1.6 


144-148 
144-145 
145-146 
144-146 
144-148 
144-148 
143.5-148.5 

50-51 
51-52 
50-54 
50-54 
50-52 

13.6-14.6 

26.5-27.5 
26.8-27.3 

7-8 

3.35 
5,0 

9-10 
2-3 

118-119 
1  19-120 
120-121 
1 2 1  - 1 22 

122-123 

1 54- 1  55 
155-156 


Weathej 


i 


30I-P3       154-158 

30I-W1      162.55 
301-W2     162.55 


.6-1  .6 
7-11 

14-18 
28-30 

.6-1 .6 

.6-1 .6 
3.5-4.0 

.6-1.6 

1.0 
1.0 

.6-1.6 
.6-1.6 

.6-1.6 
.6-1.6 
.6-1.6 
.6-1.6 
.6-1.6 

.6-1 .6 
.6-1,6 

7-1  i 

1.0 
10.7 


CUSTOM     301-X  Your  choice  of  any  one  in- 
MADE  put  and  output  frequency  between 

.6  and    1 63  mc, 

(4-6  weeks  delivery  on  custom  converters) 


ANGUA 

R  F.  CONVERT 


TtONtC  LAB& 


ANY  CONVERTER 
NOW  ONLY 


$15  ?5 


ppd 


except  101 -X,  SI 8.95  ppd 


The  model  301  uses  3  of  the  very  latest  type  epi- 
taxial planar  UHF  transistors  for  unsurpassed  gain 
and  low  noise  at  all  frequqencies.  It  can  operate 
from  6  to  14  volts  (positive  or  negative  ground) 
without  any  significant  change  in  gain  or  frequency. 
The  circuit  consists  of  a  tuned  R.FT  amplifier,  crys- 
tal controlled  oscillator  and  a  low  noise  mixer.  More 
than  30  high  quality  parts  carefully  assembled  and 
tested.  Sensitivity  is  better  than  Y%  micro-vott  for  a 
6  db  signal  to  noise  ratio  even  at  160  mc. 


ff 


Enclosed  in  a  sturdy  16  gauge,  V/b"  x  2%'  x 
lli"  aluminum  case  with  mounting  ears,  trans- 
fer switch  and  two  SO-239  (UHF)  receptacles. 

100%  made  in  the  U.S.A. 


2  year  guarantee  on  all  parts  including  transis- 
tors! 


Free  24  hr.  SPECIAL  DELIVERY  anywhere  in 
the  U.S.A.  if  you  send  a  money  order  or  cashiers 
check. 


OPTIONAL  ACCESSORIES: 

9  volt  battery  eliminator  with  110  volt  cord. 
Only  $2.95. 

R,F.  cable  adapters  in  6",  12"  or  18"  lengths 
with  PL-259  plug  on  one  end  (mates  with  con- 
verter). Other  end  your  choice  of  Motorola 
male  or  female,  RCA,  BNC  or  PL-259.  Price 
$1.00  ea.  cable  with  2  plugs. 


For  prompt  shipment  please  include  postal  money  order  or  cashier's  check.  COD's  must  include  20%  de- 
posit. New  York  City  residents  add  5%  sales  tax.  New  York  State  residents  add  2%  sales  tax.  Include 
sufficient   postage   for   all    items  except   converters   which  are  postpaid. 


VANGUARD  LABS 


Dept.    H 

1 96-23  Jamaica  Ave, 

Hollis,  N.Y.  11423 
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MM 


$25995 


SHIPPING 
COLLECT 


COMPLETE     WITH     LENS 


SUB-MINIATURE 
SOLID  STATE 

TV  CAMERA 


VANGUARD 

MODEL  501 


World's    most   efficient    camera.    Made    in    U.S. A 


FOR  CLOSED  CIRCUIT  OR  AMATEUR  TV 

•  Measures  only  lWf  x  4"  x  7"  (excluding  lens  and  connectors). 

•  Weighs  only  3r2  lbs. 

•  Advanced  circuity  utilizing  35  semi-conductors  more  of  which  are  silicon, 

•  Resolution  guaranteed  to  exceed  best  capabilities  of  standard  525  line  TV  re- 
ceivers, 

•  Field-effect  input  circuit  provides  noise-free  video.  This  is  a  VANGUARD  exclu- 
sive, 

•  RF  output  30,000  microvolts  adjustable  for  channels  2-6. 

•  Video  output  1.5  V  p-p  composite  with  standard  negative  sync, 

•  Viewable  pictures  obtainable  from  as  low  as  1  ft,  candle  of  illumination  to  bright 
sunlight. 

•  Vidicon   controlled   automatic    light  compensation   eliminates  electric  eye  and 
provides  error-free  compensation  for  light  level  changes  of  up  to  120  to  1. 

•  New  VANGUARD  "HI-FI"  vidicon  enables  use  of  any  8  mm  movie  lens  instead 
of  16  mm  lens  required  by  other  TV  cameras. 

•  Electronically  regulated  power  supply  and  thermally  compensated  circuits  elimi- 
nate change  in  picture  quality  when  line  voltage  and  temperature  fluctuate, 

•  All  parts  guaranteed  for  1  year  (except  for  open  filament  on  vidicon  or  break- 
age). 

COMING  SOON:  Video  tape  recorders  (available  first  to  owners 
of  the  Vanguard  501  camera).  Record  home  movies  on  tape 
with  the  501  and  replay  anytime  through  your  TV  set. 

Building  you  own  TV  camera?  Send  10<z  for  our  new  catalog  describing  our  complete 
line  of  sub-assemblies  and  parts  incorporating  the  latest  advances  in  technology. 


VANGUARD  LABS 


196-23  Jamaica  Ave 
Hollis,  N.Y.  11423 
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Harvey  Pierce  W0OPA 
5372  E,   Bald   Eagle   Blvd. 
White   Bear  Lake,   Minn. 


The  Feedline  Argument 


One  of  the  perennial  arguments  on  the  air 
is  the  one  of  "coax  versus  parallel  line/*  Per- 
haps a  little  history  and  a  few  facts  about  the 
feeding  of  antennas  might  add  some  fuel  and 
some  intelligence  to  the  discussions.  Every- 
thing said  about  transmitters  except  power  ap- 
plies to  receivers  as  well- 
First,  antennas  were  erected  solely  with  the 
idea  that  the  more  wire  and  the  higher  the 
wire,  the  better-  No  thought  was  given  to 
feed  line  because  the  antenna  was  grounded 
and  a  part  of  the  transmitter  circuit  anyway; 
however,  with  the  coming  of  the  "short'* 
waves,  it  became  apparent  that  the  best  an- 
tenna was  a  half-wave  as  high  as  possible.  Of 
course,  the  grounded  vertical  was  and  still  is 
used,  but  the  half -wire  horizontal  antenna  had 
to  have  a  feedline.  Height  had  some  influence, 
but  was  not  deemed  important. 

Right  away,  it  seemed,  an  argument  began: 


^~ 


B- 


ooooooooo^ 


C-=C 


a 


F 


K 


Fig,  ],  Common  types  of  feedline. 


Which  was  better— end  feed  or  center  feed? 
Also,  what  was  the  proper  "impedance"'  of  the 
line?  The  impedance  didn't  really  matter  to 
amateurs,  but  the  feed  point  did.  If  you  fed 
at  the  end,  yon  needed  only  two  supports  for 
the  wire,  one  at  either  end;  but  if  you  fed 
in  the  middle,  three  supports  were  usually 
needed,  one  in  the  middle  to  hold  up  the 
feedline*  The  feedline  was  the  same  for  both. 

It  was  the  so-called  "ladder  line"  (Fig,  la) 
of  two  wires  held  apart  by  spacers.  The  im- 
pedance was  often  given  as  "600  ohms/'  but 
nobody  cared  very  much,  "Standing  waves,"  il 
thought  of  at  all,  were  expected  and  even  en- 
couraged. Everyone  had  an  antenna  tuner  with 
variable  coupling  to  the  transmitter. 

The  "center  feed"  side  had  the  best  of  the 
argument,  it  seemed.  No  matter  what  fre- 
quency was  put  out,  the  feedline  was  always 
"balanced";  the  voltage  and  current  in  one 
wire  always  canceled  out  the  voltage  and  cur- 
rent in  the  other  wire.  Result— no  feedline 
radiation.  This  was  not  true  of  end-feed  where 
feedline  radiation  occurred  whenever  the  an- 
tenna itself  was  not  exactly  a  half-wave  or 
multiple  of  a  half -wave  long.  You  rarely  hear 
of  an  end-fed  half -wave  these  days. 

Just  before  WW-2,  somebody  discovered 
that  a  half -wave  horizontal  wire  (dipole)  could 
be  fed  with  ordinary  twisted  lamp  cord.  It 
was  lousy  when  wet,  but  was  easier  than 
building  a  feedline.  It  wouldn't  handle  a  kilo- 
watt either.  The  manufacturers  brought  out 
EO-1  cable,  which  wasn't  very  good,  but  was 
much  better  than  the  lamp  cord  it  replaced; 
it  was  the  first  generally  available  low-cost, 
low-impedance  feedline. 

Then  came  the  War  and  polyethylene.  It 
and  the  war-surplus  made  low-cost  feedlines 
available  to  everybody,  and  the  arguments 
started,  growing  with  each  new  development 
in  feedlines.  Today  we  have  lots  of  lines  avail- 
able,  thanks  to  polyethylene  and  to  TV,  See 
Fig  1.  We  have. 

a,  Ladder-line,  two  wires  held  separated  by 
spacers, 

b,  "Punched"  line,   a  ribbon  type  with  a 
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portion  of  the  polyethylene  removed. 
a  Ribbon  line,  of  solid  polyethylene. 
cL  "Dumbbell"    line,    with    the    insulation 

thinned  to  make  it  cheapen 

e.  Tubular  line,  to  reduce  the  effect  of  rain, 

f.  "Foamed"  line,  lower  losses  than  the 
tubular. 

g.  Solid  inner  conductor  coax, 

h.  Stranded  inner  conductor  coax, 

L  "Foamed"  coax  with  less  insulation  than 
standard. 

The  ribbon  types  we  owe  to  TV  and  is 
nearly  always  300  ohms.  The  coax  is  either 
about  75  ohm  or  50  ohm  impedance. 

All  insulation  has  dielectric  losses,  and  while 
polyethylene  is  good,  some  kinds  have  losses 
that  are  higher.  With  air  as  I,  solid  polyethyl- 
ene (as  in  the  coax  type)  has  a  figure  of  about 
2,6  and  the  nitrogen  foamed  variety  about  L7, 
In  contrast,  the  ladder  type  line  has  a  figure 
of  1.01  or  better.  Air  is  the  idea]. 

The  losses  in  db  per  100  feet  increase  with 
the  frequency  and  the  amount  of  insulation. 
For  the  lower  bands,  as  75  meters,  it  will 
make  very  little  difference  what  kind  of  line 
is  used,  but  on  2  meters  it  will  pay  to  study 
the  loss  figures  very  carefully.  It  is  very  easy 
to  lose  three-fourths  of  your  power  in  the 
feedline  on  two  meters! 

Power-handling  capability  varies  greatly 
with  the  type  of  line  in  use.  It  has  nothing 
to  do  with  db  loss,  but  increases  with  the  size 
of  the  conductors  and  the  impedance  of  the 
line.  Always  remember  that  a  given  line  will 
handle  less  and  less  power  as  the  SWR  goes 
up  because  it  is  the  SWR  that  determines  the 
maximum  current  on  vour  line*  and  the  line 
will  handle  no  more  current  than  the  smallest 
of  the  conductors  can  handle  without  melring 
or  distorting  the  insulation,  A  line  may  be 
"good"  for  500  watts  only  with  a  1:1  SWR. 

The  SWR  on  a  line  increases  losses  in  db, 
but  it  is  only  of  importance  if  the  db  loss  of 
the  line  is  already  high  or  if  it  exceeds  the 
wattage  rating  of  the  line;  otherwise,  the  SWR 
on  the  feedline  is  of  little,  if  any,  importance. 
If  the  antenna  takes  the  power,  it  will  radiate 
it  no  matter  what  the  SWR  is. 

Nor  is  the  impedance  of  a  line  of  very  great 
importance  except  it  should  match  the  an- 
tenna. These  days  it  is  possible  in  some  way 
to  match  an  antenna  to  almost  anv  line  avail- 
il)Ie.  Of  course,  nearly  all  manufactured  and 
kit-form  transmitters  are  built  to  "match"  50 
ohm  coax.  This  is  the  cause  of  the  argument. 

A  "balanced"  antenna— dipole,  yagi,  quad, 
rhombic,  etc.— requires  a  balanced  line,  as 
ladder  line  or  ribbon.  An  unbalanced  antenna 
—grounded  vertical,  groundplane,  coaxial  skirt 


TRANSMITTER 


/  **     ANTENNA 


(SHIELD    MAY 
BE    GROUNDED) 


Fig.  2.  Antenno  matcher. 

^requires  a  coax  line.  Transmitters  nearly  all 
require  coax. 

What  is  the  best  type  of  line?  The  "ladder" 
type-  With  proper  type  separators,  it  has 
negligible  loss,  is  practically  unaffected  by  the 
weather,  standing  waves  do  not  bother  it,  and, 
being  air-cooled,  can  handle  much  higher 
power  for  a  given  wire  gauge.  There  are  a  few 
drawbacks,  The  impedance  is  high,  usually 
300  ohms  or  more,  and  commercial  varieties 
often  have  plastic  separators  that  become  very 
brittle  when  exposed  to  light  of  the  sun.  With 
all  types  of  balanced  line,  it  is  necessary  to 
keep  the  wires  of  equal  length  and  spacing, 
several  inches  at  least,  away  from  all  conduct- 
ing objects,  and  make  all  turns  gradual. 

Next  to  the  ladder  type  line  in  desirability 
is  the  round  nitrogen  foamed  line,  then  the 
round  tubular  line.  Both  are  relatively  un- 
affected by  wet  weather,  with  the  foam  type 
giving  the  lowest  loss.  As  with  all  polyethyl- 
ene insulated  lines,  the  power  and/or  stand- 
ing waves  must  be  kept  down  to  keep  from 
melting  the  insulation.  The  flat,  or  ribbon, 
lines  are  the  worst  (and  cheapest)  types,  very 
much  affected  by  rain.  If  you  must  use  poly- 
ethylene, be  very  sure  you  get  the  type  with 
an  ultraviolet  inhibitor  that  prevents  the  de- 
velopment of  brittleness  when  exposed  to  sun- 
light. 

For  coax  line,  be  sure  it  has  virgin  poly* 
ethylene  insulation,  white  or  clear,  not  brown* 
It  needs  no  additives  against  ultraviolet  or 
sunshine,  being  covered.  Stranded  wire  is  best 
for  the  center  conductor  in  the  interest  of 
flexibility.  The  shield  braid  should  be  tight, 
covering  95^  of  the  polyethylene.  The  neo- 
prene  coating  should  be  of  the  best,  with  no 
plasticizers  that  will  "bleed"  into  the  center 
insulation  in  hot  weather.  Lastly,  the  nitrogen 
foamed  line  is  much  the  best.  If  you  can,  in- 
spect a  sample.  If  the  different  layers  stick 
together,  it  is  old  and  of  poor  quality.  The 
impedance,  of  couse,  should  be  of  the  proper 
value. 

The  big  question  is,  of  couse,  "How  do  you 
connect  a  balanced  dipole  to  an  unbalanced 
transmitter?"  The  answer  is,  "You  must  use 
some  sort  of  matching  device/*  The  common- 
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Fig,  3-  Coox  balun  for  matching  coax  to  a  dipole, 

est  is  either  an  antenna  tuner  or  a  balun. 
Fig.  2  shows  the  circuit  of  a  typical  antenna 
tuner*  II  you  do  not  use  a  matching  circuit, 
regardless  of  the  impedance,  the  shfeld  of 
your  coax  will  pick  up  a  voltage  equal  to  the 
center.  The  center  cannot  radiate,  but  the 
shield  can  and  does.  This  is  the  reason  coax 
cannot  be  recommended  for  balanced  type 
antennas.  The  radiation  can,  and  sometimes 
does  back-up"  on  the  transmitter  chassis  and 
the  AC  line  to  cause  feedback  and  TV  I, 

Parallel  wire  line  will  radiate  whenever  the 
voltage  and  current  in  one  wire  is  not  exactly 
equal  and  opposite  to  the  voltage  and  current 
in  the  other  wire.  This  can  come  about 
through  unbalanced  feed  from  the  antenna 
(**Windom"  antenna,  etc.)  where  the  feedline 
wires  are  not  the  same  length,  or  when  one 
wire  runs  closer  to  a  conductor  than  the 
other.  When  one  wire  is  grounded  at  the 
transmitter  (a  common  case),  the  balanced 
feed  will  put  rf  on  the  chassis  unless  the 
transmitter  ground  is  a  true  rf  ground,  which 
is  almost  impossible.  The  result  is  a  likelihood 
of  feedback  at  the  microphone  and/or  radia- 
tion (and  TV!)  from  the  power  line.  Of  course, 
troubles  from  radiation  increase  with  fre- 
quency, 

TV  producers  long  ago  found  out  about 
coax.  For  years  now  all  TV  beams  have  been 
of  the  balanced  line  type  (300),  with  a  wide- 
band balum  transformer  to  line-type  feed  to 
the  unbalanced  input  of  the  receiver.  (In- 
cidentally, these  halums  v\  ill  handle  low  power 
very  well  for  2  and  6  meters.) 

The  antenna  turner  has  the  advantage  of 
responding  only  to  one  frequency,  effectively 
reducing  harmonics,  It  is  unaffected  by  SWR 
and  feedline  impedance,  and  it  will  reduce  the 
SWR  on  the  coax  to  1:1.  (If  it  does  not,  the 
excessive  SWR  is  the  harmonic  content  of  the 
transmitter*)  It  has  its  drawbacks,  though.  [1 
adds  two  or  more  controls  to  the  transmitter. 


It  is  essentially,  even  with  plug-in  coils,  a 
one-band  device.  (But  so  is  a  good  antenna.) 
It  really  cannot  do  anything  about  antenna 
mismatch  and  SWR  on  the  feedline. 

Coax,  such  as  RG  8/U,  can  be  run  any- 
where that  the  insulation  will  stand,  such  as 
inside  walls,  through  pipe,  under  ground,  etc* 
It  will  match  nearly  every  transmitter.  It  is 
what  nearly  all  SWR  meters  are  built  for. 
With  a  proper  balun  it  will  couple  to  most 
antennas.  And  it  will  handle  a  fair  amount 
of  power.  But  it  has  a  pretty  high  loss  at  high 
frequencies  and  if  not  balanced,  will  radiate 
from  the  shield. 

A  xk  wave  feedline  balun  (see  Fig.  3)  is  a 
good  device,  but  only  good  close  to  one  fre- 
quency. It  has  a  1  to  1  ratio,  matching  a 
300  ohm  antenna  to  an  unbalanced  50  ohm 
feedline.  The  popular  "Gamma"  match  is 
good  for  matching  an  unbalanced  line  to  a 
dipole  only  when  the  antenna's  "neutral  point 
is  thoroughly  grounded  for  rf;  otherwise,  the 
shield  of  the  feedline  will  radiate,  Other  types 
of  match,  such  as  delta,  tee,  stub,  etc,  will 
radiate  from  the  shild,  particularly  on  har- 
monies, 

On  the  lower  bands,  losses  in  feedlines  do 
not  matter  so  much,  but  harmonic  radiation 
does.  An  antenna  tuner  is  the  answer.  On  the 
high  frequencies,  a  ladder  line  and  tuner  can 
give  you  three  db  or  more  signal.  It  seems  a 
cheap  way  of  doubling  your  power. 

If  you  bought  your  antenna  ready  made  and 
it  calls  for  coax  feedline,  obey  your  instruc- 
tions.  Maybe  it  was  built  to  use  that  line  and 
that  impedance.  If  you  feel  adventuresome  or 
like  to  build  your  own,  consider  the  ladder 
type  line  and  an  antenna  tuner.  It  will  prac- 
tically eliminate  harmonics,  laugh  at  any  SWR, 
and  reduce  losses.  Just  be  sure  the  wires  are 
of  identical  length,  have  no  sharp  bends,  and 
are  evenly  and  closely  spaced.  The  nitrogen 
foamed  parallel  line  is  almost  as  good,  but  has 
more  loss  and  will  not  handle  the  power. 

Coax  line  should  be  used  with  some  sort  of 
a  balun.  The  )k  wave  balun  of  Fig.  3  discrimi- 
nates somewhat  again  harmonics  as  well  as 
balancing  the  feedline  output.  There  is  little 
to  be  gained  by  cutting  a  coax  to  a  certain 
length  for  better  feed.  If  it  works,  the  SWR 
is  too  high  anyway.  Coax  is  a  good  type  of 
feedline  within  its  limits— short  lengths,  or  low 
frequencies,  with  some  balancing  system  to 
keep  the  shield  "cold",  and  low  SWR— and  it 
matches  nearly  all  transmitters. 

I  hope  the  statements  in  this  article  will, 
perhaps,  put  a  few  more  watts  on  the  air  and 
reduce  a  few  SWR's  and  add  fuel  to  the 
FEEDLINE  ARGUMENT.         .    .   ,  W0OPA 
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MARCH 

CLEARANCE 

SALE! 


SERVICE  TESTED  EQUIPMENT 

All  cash  orders  prepaid  in  continental  USA! 


RECEIVERS 

was 

now 

Collins   75A4   late  419 

$419.00 

$399.00 

Drake  2A 

179.00 

159.00 

Drake  2AQ 

25.00 

22.00 

Drake  28 

229.00 

209.00 

Elmac   PMR6A 

59.00 

49-00 

Efmae   PMR7 

75.00 

59,00 

Gonset   "Super-Ceiver" 

49,00 

24.00 

Gonset   "Super-Six" 

29.00 

15.00 

Hallicrafters  SX96A 

119-00 

99.00 

Hallicrafters  SX10HII 

229.00 

189.00 

Hallicrafters   SX110 

149.00 

129.00 

Hallicrafters  SX111 

179.00 

159.00 

Hamrnarlund   HQ100C 

129.00 

109.00 

HammaHund   HQ110 

149.00 

129.00 

Hammarfund    HQ170C 

229.00 

199.00 

Heath    HR20 

165.00 

125.00 

Heath   GR91 

45.00 

35.00 

Morrow  Falcon 

75.00 

49.00 

Morrow   MBR5   Conv. 

39.00 

24.00 

National   NC240 

69.00 

49.00 

National    NC109 

129.00 

109.00 

National    NCI 83 

139.00 

119.00 

National   NC270 

175.00 

139.00 

National    NC300 

189.00 

149.00 

National    NC303 

249.00 

219.00 

RME  4350A 

119.00 

89.00 

TRANSMITTERS 


was 


now 


B  &  W    LPA  I    w/sup 

$169.00 

$149.00 

B  &  W   5100 

139.00 

119.00 

Central    Electronics   100V 

429.00 

399X0 

Collins  30L1 

389.00 

369.00 

Collins   32V2 

159.00 

139.00 

Collins    32V3 

219.00 

189.00 

Elmac   AF67 

49.00 

39.00 

Elmac  AF68 

119.00 

99,00 

Globe   300W  "Champion" 

119.00 

89.00 

Globe   "Scout    Deluxe" 

79.00 

59.00 

Gonset  GSB-1G0 

229.00 

199.00 

HaNicrafters   HT31 

129.00 

95.00 

HalNcrafters  HT37 

269.00 

239.00 

Hammarfund    HXL-1 

329.00 

289,00 

Hammarfund    HX50 

299.00 

269.00 

Hammarfund    HX500 

419.00 

369.00 

Heath   DX35 

39.00 

29-00 

Heath   DX60 

59.00 

49.00 

Heath   DX100B 

119.00 

99-00 

Heath  TX-1  Apache 

119.00 

99.00 

Johnson   Ranger 

119.00 

95,00 

Johnson   Valiant 

169.00 

139.00 

Johnson   Challener 

59,00 

39.00 

Johnson   Viking   500 

375.00 

349.00 

VHF   EQUIPMENT 


TRANSCEIVERS 


Ameco  TX62 
Ameco  TX86   new 
Ameco  TX86  K   new 
Gonset   CommlV   6M 
HaUicrafters   HA2   w/ps 
Heath   VHF-1   Seneca 
Poly-Comm    PC6   6Mtr 
Lafayette   He45B  w/vfo 


was 

$139.00 

149.95 

89.95 

279,00 
259.00 
175.00 
269,00 

119*00 


now 

Clegg  99er 

$119.00 

Collins    KWM-1 

89.00 

Collins   KWM-1    ac 

59.00 

Collins   KMW-1   dc  with   rack 

229.00 

National    NCX-3 

219.00 

Sonar   40mtr 

149,00 

Swan   SW140 

199.00 

Swan  SW175 

99.00 
i 

Swan   (new)  TCU 

was 

$119.00 
375.00 
75.00 
139.00 
269.00 
179.00 
159.00 
169.00 
115.00 


MISSION  HAM 
SUPPLIES 

3316  Main  Street 

Riverside  3,   California  92501 

Phone  683-0523  (area  code  714) 


now 

$ .  99.00 
329.00 

69.00 
119.00 
249.00 
159.00 
149.00 
149.00 

59.00 


ORDER 
TOOAY 


MISSION   HAM  SUPPLIES 

3316  Main  Street,  Riverside,  Calif,  9250 

Attn:    Bill    HuHquist.    K6L0S,    Please    Ship    me    the    following: 

$ enclosed.    (Cash    orders   shipped    FREE    in   continental 

LL   S.   (48  states) 

□  QUOTE  trade  allowance  and  terms. 
5  Please  send  latest  HAM  flyer. 
Q  Put  ma  on  your  mailing  list. 


NAME Call 


(please  print) 


Address 


City 


+   »*»fi***    * 


*,        fr        I        *        *        V 


State    . 
(Calif,    orders  add   4%   tax) 


Zip 
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Letter  from  Jail 


Wobblywire,  Wise. 
Dear  John: 

You  FCC  fellers  have  troubles,  but  let  me 
tell  you  about  mine. 

Recently  I  was  mobiling  leisurely  alongside 
Lake  Snagg  at  65  as  everyone  does,  when  a 
cross  wind  blew  my  mobile  logbook  out  the 
window  and  into  the  lake.  I  stopped  immedi- 
ately, as  did  none  of  the  13  other  cars  behind 
me  in  my  lane.  I  shouldn't  call  it  "my"  lane, 
but  after  all  the  left  lane  is  for  passing  and  I 
really  did  intend  to  pass  anyone  I  might  over- 
take in  my  V.W. 

Remember  those  stink-bugs  that  put  their 
heads  down  and  their  rear  ends  up  when  you 
touch  them  with  a  stick?  Well,  that  is  what 
those  cars  behind  me  did.  Their  front  ends 
tried  to  kiss  the  pavement  and  their  rear  ends 
went  up.  It  doesn't  take  an  Einstein  to  figure 
out  what  happened  as  all  14  of  these  bugs 
were  moving  at  65  except  the  first  one,  which 
was  stopped. 

There   was   now   no   moving   traffic,    so    I 
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pulled  into  the  vacant  right  lane,  stopped,  and 
ran  to  the  lake  just  in  time  to  see  an  "eager" 
beaver  grab  my  log  and  start  to  swim  away 
with  it.  Horrors!!  To  retain  my  log  for  one  year 
I  must  somehow  scare  him  into  releasing  it. 
I  threw  at  him  the  only  thing  available,  my 
portable  receiver,  tuned  to  the  local  Jaybird 
Net.  Those  with  strong  stomachs  and  weak 
minds  can  stand  this  net,  but  Mr.  Beaver  had 
neither.  He  released  the  log  when  the  blaring 
receiver  went  whizzing  by. 

What  followed  was  a  bit  exciting.  After  the 
receiver  hit  the  water  there  was  a  dandy  ex- 
plosion, caused,  Im'  told,  by  the  mercury  cells. 
At  any  rate,  my  log  soon  came  ashore  amid 
the  waves.  Drippy  logbook  in  hand,  I  returned 
to  my  car,  checked  back  into  the  net,  and  was 
starting  to  tell  the  gang  what  had  happened 
when  some  irate  clod  in  the  adjacent  lane 
yelled  a  comment  of  such  amplitude  and  color 
it  was  transmitted  at  least  Q5,  Then  the  patrol- 
man arrested  me, 

John,  I  am  now  in  the  local  Bastile,  Let  me 
tell  you  their  ridiculous  charges: 
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(1)  "Driving  in  the  wrong  lane,"  I  thought 
it  was  the  left  lane.  Can  you  imagine  signs 
reading  "Wrong  Lane  for  Passing  Only,"  or 
"Keep  Right,  Pass  Wrong?" 

(2)  "Leaving  the  scene  of  an  accident" 
What  accident? 

(3)  "Reckless    driving,"    This    should    be 
\V  reckless  driving,"  as  I  was  the  only  one  of 

the  14  who  did  not  have  a  real  wreck. 

(4)  "Failure  to  park  off  roadway,"  Did  they 
expect  me  to  park  in  the  lake? 

(5)  "Blasting  for  fish."  Nowhere  in  the  law 
does  it  prohibit  blasting  for  logbooks* 

(6)  "Killing  beaver/'  Mr.  E,  started  this 
fracas,   should   suffer   the    consequences,    and 

did- 

Johnny,  my  old  pal,  I  have  another  problem. 
What  that  idiot  yelled  was  transmitted  by  my 
rig,  and  it  obviously  was  not  under  my  con- 
trol. As  I  see  it,  I  have  several  alternatives: 

(1)  When  my  logbook  dries  out,  enter  in  it 
the  remark  in  code,  so  if  you  birds  ever  try  to 
nail  me  for  this  Til  be  ready. 

(2)  Send  a  description  of  the  incident,  in- 
cluding the  remark,  to  you  at  the  FCC.  1 
could  run  afoul  of  the  Postal  regulations,  and 
a  number  of  FCC  girls  would  handle  this  let- 
ter before  it  reached  you. 

(3)  Forget  the  whole  thing,  and  trust  you 
v\  ill  do  the  same, 

I  remain, 

Ken  W6GTG/9/jaii 
P.S*  You  have  a  paragraph  97.105,  "Retention 
of  Logs,"  and  a  97.107,  "Operation  in  Emer- 
gencies." As  there  is  no  97.106,  possibly  you 
could  add  one,  "Retention  of  Logs  in  Emer- 
gencies," to  cover  logs  lost  to  beavers,  used  for 
lighting  fires,  for  smoking  Bull  Durham,  as 
coloring  books,  flushed  down  drains,  etc. 
Pleasel 
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power 
antenna  at  a 


low  power  price 


Now  -  . .  BiG-K  ...  an  improved 
Top-sider  mobile  antenna  with 
one  kilowatt  p.e.p,  coils.* 

Compare  these  new  low  prices 
for  a  KW  rated  mobile  antenna! 

Manufacturing  costs  have  been 
lowered  by  quantity  production, 
new  techniques,  Savings  are 
passed  along  to  the  customer. 

BIG-K  retains  hinged  column 
with  fast  release,  positive  lock- 
up— allows  coil  and  top  whip 
assembly  to  fold  oven  New  . . . 
lower  in  price  .  -  .  better. 

*(KW  coils  only— except  for  TW-160 


WMW-B 

Fold-over  mast 
and  adjustable 
whip  for  KW 
coils.  93". 
(Bumper  mount 

WMW-D 

Fold-over  mast 
and  adjustable 
whip  for  KW 
coils.  77". 
(Deck  mount.) 

TW-160 
300  watt, 

160  meter  coll 
5.80 


m  - 


HP'* 


■ 


RAYTHEON 


KW-80,  1  KW 

75  meter  coil 

13.50 

KW-40,  1  KW 

40  meter  coll 
8.95 

KW-20,  1  KW 

20  meter  coil 
6.95 

KW-15,  1  KW 

15  meter  coil 

6.25 

KW-10,  1  KW 

10  meter  coil 
4,45 


RAYTHEON         COMPANY 

213  East  Grand  Avenue, 
South  San  Francisco,  California  94DB0 
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•  Great  Circle  Bearings     *  "Q"  and  "Z"  Signals 

•  Great  Circle  Charts        -  World  Time  Chart 

•  Prefiies  by  Countries     *  Intl.  Postal  Rates 

United  States  Listings. .  ,$500 
DX  Listings  ,»»•*>_*• 3.25 

See  your  favorite  dealer  or  order  direct  (add  25{  for  mailing) 


RADIO  AMATEURS  REFERENCE  LIBRARY 
OF  MAPS -ORDER  YOUR  SET  TODAY! 


WORLD  PREFIX  MAP-Full  color" «"  X 
29",  shows  prefixes  on  each  country _. . . , 

isse^ssff  as 


radio  AMATEURS  GREAT  CIRCLE  CHART 
0?  HE  WORLD -from  the  center  of  tije 
United  States!  Full  color.  29''  « :  »  * 
listing  Great  Circle  bearings  «n  degrees 
or  six  major  U.S.  cities;  Boston  Wash 
ingtcn,  D.C..  Miami,  Seattle,  San  Fran 
Cisco  &  Los  Angeles.        postpaid  $1.00 

UNITED  STATES  MAP-A"  SO  States  With 
Si  areas,  prefixes   DX  and  time zones 
FCC    frequency    al location    ch iart_  Plus 
interesting  information  on  all  M  States- 
full  color,  29"  x  17" postpa.d  50c 

WORLD  ATLAS-Only  Atlas  compiled  for 
amateurs.   Polar    projection  .six   con  - 
nents,  prefixes  on  each  country       .U 
color,  16  pages  postpaid  J1.50 

Complett  reference  library  oftmaPs'5^ 
of  4  as  Ibted  above        postpa.d  52-50 

See  your  lavorite  dealer  or  order  direct. 


W*IT?  fO* 
fHU 

Btowm! 


RADIO  AMATEUR 


lib 


■  ■■     ■■■ 
k  INC 


DO 

Dept.  6,^4844  W/Fulterton  Ave. 

Chicago,  ill? 6063 91 


Ham  Ordered  to  Dismantle  Tower 

Wm,  E,  Hough,  Jr.,  of  E.  Hemfield  Town- 
ship, Per  ma  (call  unknown)  was  recently  or- 
dered by  the  Penna.  State  Supreme  Court  to 
dismantle  his  54-ft  tower  and  antenna.  Mr. 
Hough  had  appealed  a  ruling  by  a  local  judj: 
"thai  the  antenna  structure  violated  the  deed 
restrictions  to  the  Hough  home."  Mr.  Hough 
stated  that  he  moved  into  this  development 
area  in  1959  after  being  assured  by  a  real 
(state  agent  that  no  restrictions  were  made 
regarding  such  a  tower. 

The  suit  was  brought  by  the  owners  and 
developers  of  the  real  estate  development 
upon  "repeated  complaints  by  neighbors" 

The  Courts  opinion,  written  by  the  Stat* 
(  hief  Justice,  said  in  part  "it  is  clear  that  such 
a  tower  with  or  without   the  antenna  on   top 
dues  not   lall  within  the  permissive  structure 
that  could  be  built  on  this  lot—" 

According  to  the  Daily  Intelligence  Journal 
-Lancaster,  Pa,  of  Jan.  6,  1966,  "this  was  the 
first  ease  involving  deed  restrictions  affecting 
ham  operators  to  reach  the  highest  court  in 
any  state  and  will  probably  serve  as  a 
precedent,   reports  indicate." 

loAr  just  [earned  of  this  suit  and  the  Stair 
Supreme  Courts  decision  as  we  were  closing 
eop\  lor  March  73.  Further  news— as  soon  as 
available,  direct  From  Mr,  Hough, 

[oAR  and  73  is  indebted  to  Mr.  Ronald  L. 
Herr,  Annville,  Pa,  for  alerting  us  to  this 
moi j teutons    e< >u rl    decision. 

Get  out  your  deed  and  read  the  fine  print] 

.   .   .  W7Z< 


Historical  Note 


Ray  Thrower  WA6PZR 
Old  timers  will  remember  Phil  Spitalnc 
and  his  All  Girl  Orchestra,  with  Evelyn  and 
her  Magic  Violin.  This  musical  group  was 
quite  popular  in  the  late  1930's  and  eark 
1940*s  and  made  a  number  of  the  then  popu- 
lar one  irght  stand  tours  across  the  country. 
Accordingly,  the  girls  traveled  in  a  group  of 
chartered  buses. 

Old  timers  may  also  remember  that  a  num- 
ber of  the  gals  in  the  group  were  radio  ama- 
teurs. Of  course  travelling  as  they  did  all 
over  the  country,  it  was  only  natural  that  the 
girls  installed  a  mobile  station  in  the  rear  of 
one  of  the  buses. 
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AN  OPEN  LETTER  TO  ALL  AMERICAN  HAMS 

Dear  OM: 

Our  Nation  is  in  conflict  with  Viet  Nam,  While  a  declaration  of  war  has  not  been  made  by 
Uongress,  our  commitment  and  dedication  is  nonetheless  just  as  real  Historically,  our  Govern- 
ment has  seen  fit  to  ban  amateur  radio  during  wartime.  So  as  to  defer  this  prospect,  ought  we 
not  as  active  hams  demonstrate  to  Washington  that  we  can  voluntarily  Join  one  of  the  quasi- 
military  amateur  organizations? 

MARS  has  become  an  institution  in  America,  It  started  in  1948  and  now  includes  all  branches 
?lJ^t  milltary-  Literally  thousands  of  hams  are  now  supporting  the  Air  Force,  Army,  and  Navy 
MARS  organizations. 

If  you  as  active  hams  appreciate  your  licenses  and  feel  as  I  do  that  we  ought  to  use  a  small 
portion  of  this  precious  right  in  the  morale-building  work  of  MARS,  won't  you  consider  giving  a 
minimum  of  3  hours  of  your  time  per  month  to  this  worthy  project?  Those  of  you  not  wishing  to 
join  MARS  should  join  in  Civil  Defense  work  or  Races  and  put  in  more  than  lip  service  to  such  a 
purpose.  It  seems  to  me  as  an  individual  that  if  we  as  an  amateur  body  increase  our  total  member* 
ship  in  these  service-connected  programs  that  we  will  be  doing  the  correct  thing  and  show  our 
Government  that  we  appreciate  the  privileges  and  pleasures  derived  from  ham  radio. 

The  MARS  programs  offer  considerable  benefits  to  use  individually.  After  having  participated 
in  the  program  for  6  months  you  are  entitled  to  take  any  one  of  10  or  more  electronic  correspond- 
ence courses  from  the  ECI  Institute  at  Gunter  AFB — this  at  no  charge  to  you.  You  as  MARS  mem- 
bers will  receive  rich  satisfaction  in  learning  and  using  military  communications  procedures. 
Because  of  your  involvement  in  our  programs,  you  automatically  will  become  better  Civil  Defense 
operators  and  even  better  traffic  handlers  on  the  amateur  bands.  You  will  use  military  frequencies 
set  aside  in  part  for  MARS  purposes.  You  will  qualify,  if  you  are  active,  in  the  distribution  of 
Government-issued  surplus,  but  most  of  all  you  will  help  make  it  possible  for  our  servicemen  in 
Viet  Nam  and  throughout  the  world  to  communicate  speedily  with  their  loved  ones  at  home,  and 
there  is  no  finer  morale-building  element  than  MARS*  If  you  care  to  accept  this  general  hint,  write 
to  me,  and  I  will  send  you  a  MARS  leaflet  with  more  information ,  including  the  address  where 
you  can  apply  for  membership. 


Sincerely, 
Herb  Gordon 
W1IBY/AF1IBY 

P.S.  For  those  questioning  my  motive  in  advertising  MARS,  it  is  quite  simple.  Ham  dealers  can't 
sell  very  much  gear  to  hams  who  aren't  allowed  on  the  air;  and,  of  course,  I  am  such  a  dealer — 
but  there  again,  I  do  believe  in  MARS  or  I  wouldn't  have  participated  in  their  activities  as  long 
as  I  have, 

H,G. 


HERBERT  W.  GORDON  CO. 


» 


Woodchuck  Hill 


Harvard,  Mass. 


(617)  456-3548 


It  was  really  an  advanced  "state  of  the  art" 
installation,  even  bv  todavs  standards.  It  con- 
tained  a  number  of  receiver/transmitter  posi- 
tions operating  on  several  different  frequen- 
cies. 

While  there  was  plenty  of  room  in  the  rear 
of  the  bus  for  the  transmitters,  receivers  and 
power  supplies,  the  girls  were  still  confronted 
by  that  nemesis  of  all  mobile  installations,  the 
antenna. 

Considerable  intensive  research  and  effort 
was  invested  by  these  female  Marconi's  to  de- 
velop an  antenna  or  antennas  that  would 
serve   in   the   mobile   service   and   that   would 


resonate  on  a  multitude  of  frequencies  without 
having  to  stop  the  bus  and  change  taps  on 
the  loading  coil,  etc. 

Eventually  this  research  paid  off.  An  an- 
tenna was  developed  and  proven  that  had  all 
the  desirable  characteristics  of  a  mobile  an- 
tenna. It  was  compact.  It  was  esthetic  ally  ac- 
ceptable to  the  most  critical  individual.  And, 
it  had  Rain!  A  minimum  of  three  db  at  its 
low  range  of  2  mc  and  a  maximum  of  twelve 
db  at  its  high  range  in  the  old  5  meter  band! 

Note  that  this  was  continuous  coverage— 
2  thru  60  mc!!!  This  then  was  the  first,  true 
Broad  Band  Antenna.  .    ,    .  WA6PZH 
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John  Fuhrmon  K0LFA 
1  526  Que  Street 
Lincoln,  Nebraska 


Improving  the 

HX-20,  HR-20  and  HP-20 


Sometime  ago,  I  purchased  the  HR-20  re- 
ceiver, HP-20  power  supply  and  HX-20  traris^ 
mitter.  On-the-air  reports  were  very  satisfying 
concerning  the  quality  of  the  transmitted 
signal.  The  receiver's  performance  compared 
very  favorably  with  my  old  station  receiver, 
which  was  a  $250  commercially  wired  unit. 

However,  the  units  have  acquired  many 
changes  or  modifications  over  the  months- 
Most  were  to  improve  on  factory  specifications 
or  to  satisfy  my  own  operation  needs*  While 
many  amateurs  may  not  want  to  include  the 
more  extensive  and  difficult  modifications, 
some  might  find  the  easier  changes  max  im- 
prove their  operating  pleasure. 

The  HX-20  VFO  was  surprisingly  stable  for 
a  unit  built  from  a  kit.  However,  as  the 
manual  stated,  the  warm-up  drift  was  at  least 
500  cps  or  more.  Unfortunately,  until  the  unit 
had  been  on  twenty  minutes,  the  vfo  moved 
across  the  dial  causing  many  complaints  from 
other  stations.  For  many  amateurs  this  small 
drift  doesn't  seem  unreasonable  but  since  I 
must  take  my  operating  as  I  find  time,  the 
drift  was  intolerable. 

Upon  the  completion  of  a  few  cut-and-try 
ventures,  the  last  ditch  cure  was  decided 
upon;    differential  temperature   compensation, 

Many  different  circuits  were  built  and  tried 
on  paper  until  the  final  form  was  developed. 
The  circuit  and  values  are  shown  in  Fig,  1* 
All  of  the  values  were  calculated  to  provide  a 
wide  enough  adjustment  of  the  drift  co-effi- 
cient to  allow  for  tube  and  component  aging* 


JOHNSON 
I&Q-308 


Fig.   1.  Addition  of  o  differential  capacitor  to  the 
VFO  to  reduce  drift. 


The  differential  capacitor  is  a  Johnson 
#160-308  which  is  variable  from  2.3  to  14,1 
pf.  It  was  installed  behind  the  VFO  capacitor. 

After  installation,  set  the  differential  capa- 
citor at  mid-range  and  re-set  dial  calibration 
using  only  C62.  Allow  the  new  circuit  to  age 
for  at  least  twenty  hours  or  normal  operation. 
This  will  insure  "baking-in"  of  the  new  circuit. 

Exact  stability  will  require  a  very  stable 
source  and  scope.  I  used  a  100  kc  evacuated 
crystal  standard  after  a  three  hour  warm-up. 
The  scope's  internal  horizontal  sweep  gener- 
ator was  calibrated  using  the  60  cps  test 
source  connected  to  the  vertical  input.  One 
sine  wave  displayed  represented  a  60  cps 
sweep  rate;  two  sine  waves  indicated  a  30 
Dps  sweep  rate;  three  sine  waves  for  a  20  cps 
sweep  rate;  etc*  likewise  a  30  cps  input  will 
produce  one  sine  wave  at  30  cps  sweep  or 
two  sine  waves  at  15  cps  sweep, 

A  little  experimentation  will  reveal  how 
easy  it  is  to  determine  which  way  the  drift  is 
and  its  approximate  rate  with  respect  to  time 
if  the  simple  test  set-up  in  Fig.  2  is  used.  I 
I  mind  many  times  that  I  could  see  the  drift 
before  I  could  even  hear  it! 

Of  course  all  adjustments  must  be  made 
with  the  HX-20  in  its  case.  Luckily  there  is 

mounting  hole  almost  directly  over  the  dif- 
ferential capacitor  shaft,  Since  the  differential 
capacitor  is  not  perfect,  its  adjustment  will  in- 
troduce some  dial  error  that  can  easily  be 
corrected  by  C62. 

(In  the  following  paragraphs  any  reference 
to  vfo  drift  is  made  at  its  operating  range  of 
5.0  to  5.5  mc,  not  the  output  ranges  of  the 
HX-20  (4,0  mc  output  =  5.0  mc  VFO  fre- 
quency).) 

The  position  of  the  N750  capacitors  is  very 
important.  The  rate  at  which  they  receive 
heat  from  the  6AU6  socket  and  components  is 
the  secret  to  a  low  warm-up  drift.  A  move- 
ment of  %"  will  have  an  effect  on  their  drift 
rates  with  respect  to  time.  For  example,  if  the 
vfo  drifts  down  for  the  first  hour  and  then 
drifts  higher,   move   C2  (12  pf-N750)   closer 
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to  the  tube  socket. 

Before  starting  any  real  stability  tests,  I 
would  like  to  insert  a  word  of  experience:  the 
complete  job  will  require  several  days  and 
should  not  be  done  on  the  kitchen  table  un- 
less an  ample  supply  of  TV  dinners  are  on 
hand. 

Always  allow  five  minutes  after  any  adjust- 
ments of  the  variable  capacitors  before  start- 
ing any  drift  measurements,  Their  resistance 
to  movement  causes  them  to  drif  t  about  50-60 
cps  back  towards  their  previous  settings.  A  five 
minute  wait  will  allow  them  to  set-in,  All 
drift  measurements  should  be  made  from  a 
cold  start  on  upper  side  band.  (The  14  mc 
LSB  crystal  drifts  aproximately  60  cps  from  a 
cold  start;) 

If  the  vfo  drifts  down  and  becomes  stable, 
rotate  the  differential  capacitor  rotor  further 
into  mesh  with  the  stator  plates  connected  to 
C4  (10  pf-N750).  If  the  vfo  drifts  up,  rotate 
the  rotor  of  the  differential  capacitor  farther 
into  mesh  with  the  stator  plates  connected  to 
C3  (10  pf-NPO). 

If  drift  cannot  be  controlled  at  either  ex- 
treme of  the  differential  capacitor,  increase  or 
decrease  the  size  of  C2  (12  pf-N750)  as  dic- 
tated by  which  extreme  the  differential  capa- 
citor is  set  at.  (The  characteristic  must  still  be 

(N750/C.) 

This  circuit  is  easily  capable  of  a  100  cps 
stability  from  a  five  minute  warm-up.  After 
one  hour  the  heterodyne  crystals  in  the  HX-20 
were  the  primary  cause  of  the  remaining  drift. 

Mechanical  instability  of  the  vfo  can  be 
improved  by  a  couple  of  drops  of  hot  candle 
wax  into  the  center  of  L15  after  final  dial 
calibration.  Encapsulating  all  of  the  compo- 
nents around  the  6AU6  socket  with  "Q-dope" 
removed  all  traces  of  mechanical  instability  in 
my  unit 

Operation  of  the  HX-20  and  the  HR-20  on 
the  20,  15,  and  10  meter  bands  disclosed  a 
few  cycles  of  drift  in  the  HR-20  between 
transmissions.  Examination  of  the  problem  re- 
vealed the  frequency  change  was  due  to  the 
removal  of  B+  from  the  HR-20  during  each 
transmission.  This  slight  drift  was  eliminated 
by  shorting  pins  1  and  2  of  the  VOX  relay 
at  the  rear  panel  by  connecting  pin  #3  of  J3 
in  the  HX-20.  This  change  left  the  HR-20 
receiver  operating  all  the  time,  which  neces- 
sitated a  few  changes  in  the  receiver  to  be 
discussed  later.  The  continuous  operation  of 
the  HR-20  causes  a  slight  overload  on  the 
HP-20  power  supply  during  transmissions,  but 
after  one  year  of  operation  no  component 
failures  have  occurred.  The  plate  voltage  on 
the  6146  is  still  over  600  volts  at  full  load 
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Fig,  2.  Adjusting  the  differential  capacitor. 

and  no  noticeable  variations  in  output  accom- 
panied this  change. 

Since  most  of  my  operation  is  on  the  lower 
frequency  bands,  the  receiver  injection  volt- 
age divider  at  the  grid  of  the  6146  was 
changed  to  provide  a  higher  level  signal  for 
zeroing.  R69  (1000  ohm)  was  changed  to  1 
megohm.  For  this  change  a  pigtail  splice  is 
recommended.  The  very  limited  space  avail- 
able in  the  6146  compartment  would  increase 
the  chances  for  component  damage  if  a  com- 
plete change-out  were  attempted. 

Unfortunately,  after  this  change,  a  small 
amount  of  rectifier  hash  from  the  linear  was 
Introduced  on  20,  15  and  10  meters.  How- 
ever, when  I  operate  these  bands,  I  unplug 
the  receiver  from  the  HX-20  and  use  the 
linear's  antenna  relay.  The  signal  leak  through 
is  still  adequate  for  zeroing. 

I  was  unable  to  obtain  full  scale  deflection 
of  the  output  meter  on  ten  meters  until  I  re- 
placed R-79  (2000  ohm)  with  a  20  uh  if  choke. 
Not  only  was  the  meter  sensitivity  improved 
but  smaller  amounts  of  carrier  could  be  used 
for  tune-up,  thereby  decreasing  the  chances 
for  tube  damage  due  to  out  resonance  opera- 
tion during  tune-up.  The  extra  meter  sensi- 
tivity also  showed  me  that  I  had  poorly 
aligned  one  of  the  traps  in  the  6AW8  mixer 
stage* 

For  the  proper  setting  of  the  carrier  crystal 
on  the  slope  of  the  crystal  filter,  I  used  another 
receiver  and  "moved"  the  crystal  around  Tin  til 
the  sideband  quality  and  unwanted  sideband 
suppression  suited  me.  After  doing  this  the 
carrier  rejection  was  very  poor  and  the  carrier 
null  potentiometer  was  rotated  to  one  end  of 
its  range,  Several  ideas  were  tried  in  an  effort 
to  find  a  way  to  suppress  the  carrier  without 
disturbing  the  carrier  crystal  frequency.  The 
end  result  was  changing  R17  (200  ohm)  to 
380  ohm*  This  seemed  to  be  the  best  and 
simplest  solution.  Several  tests,  on  the  air  and 
into  a  dummy  load  revealed  the  carrier  re- 
jection to  be  as  good  as  or  better  than  the 
sideband  suppression.  On  the  air  reports  were 
obtained  while  driving  a  500  watt  linear. 

While  setting  up  the  combination  to  drive 
my  linear  in  a  permanent  location,  severe 
problems  were  encountered  in  the  voice  con- 
trol circuits.  The  HX-20  would  cycle  wildly 


MARCH   1966 


75 


«SERT   AT 
PIN    3  Of 
POWER  SOCKET 


Fig,  3,  Additions  to  the  HP-20  power  supply. 

or  hang-up  after  each  transmission  as  long  as 
the  linear  was  used. 

My  antenna  relay  control  voltage  is  derived 
internally  from  the  linear  and  tests  revealed 
rf  on  the  control  line  as  (lit1  cause.  By-passing 
each  side  <>l  P2,  the  externa]  relay  control 
ping,  with  ,01  nf  disc  ceramic  capacitors  (Mulct I 
all  difficulties. 

After  adding  the  shorting  jumper  in  the 
HX-20  to  leave  the  B+  applied  to  the  HR-20 
during  transmissions  a  few  changes  had  to 
be  made  to  allow  for  audio  output  transformer 
protection  and  avc  overloading. 

The  first  transmission  after  installing  the 
jumper  in  the  HX-20  was  accompanied  by 
a  rattle  from  the  audio  output  transformer 
of  the  HR-20.  A  little  searching  revealed  that 
although  the  eight  ohm  output  was  grounded 
during  transmission,  a  voltage  was  being  de- 
veloped between  the  grounded  8  ohm  tap  and 
the  500  ohm  output,  Rather  than  extensively 
re-wire  the  HX-20  control  relay,  a  1000  ohm 
Ji  watt  resistor  was  added  from  the  500  ohm 
tap  to  ground  at  the  headphone  jack  in  the 
HR-20  (J3— the  white  lead  is  the  500  ohm 
connection).  This  load  did  not  upset  the  audio 
level  or  anti-vox  gain  and,  in  my  case,  im- 
proved the  HX-20*s  ability  to  withstand  stalie 
crashes  without  tripping, 

With  the  receiver  operating  during  trans- 
missions, the  avc  on  "slow"  was  almost  useless 
because  of  the  long  discharge  time  before 
enough  gain  was  restored  for  normal  copy. 
To  make  the  slow  avc  usable  on  SSB  again, 
the  slow  avc  capacitor,  C57  (0.5  uf)  was 
changed  to  a  0,25  uf /200  v  Mallory  PFC 
Mylar  type.  I  used  the  Mylar  type  because 
of  its  smaller  size, 

The  very  high  gain  of  the  6EBS  triode- 
pentode  combination  was  really  a  blessing  in 
disguise.  Will  tout  a  load  or  at  full  gain  the 
stage  was  so  hot  that  it  oscillated  or  "rang'* 
from  regeneration.  Unfortunately,  this  extra 
gain  also  caused  transients  to  be  introduced  to 
an  extent  that  operator  fatigue  was  noticeable. 

To  put  this  extra  gain  to  work  for  me,  15  db 
of  negative  feedback  was  added. 

I  connected  a  560K  resistor  and  .01  \if 
capacitor  in  series  from  pin  1  to  pin  9  of  the 
6EB8.  This  addition  relieved  the  transient 
responses  and  regeneration  tendencies. 

In  my  opinion,  any  station  worth  its  call 
letters  should  have  an  independent  signal 
standard    for    dial    calibration    and   alignment 


purposes.  Because  no  provisions  had  been  in- 
cluded for  a  100  kc  standard  inside  the  HR-20, 
I  modified  the  Heath  HRA-10-1  100  kc  Crystal 
Calibrator    for   use   with    the   HR-20    receiver. 

The  HRA-10-1  was  assembled  according  to 
the  manual,  except  that  the  bottom  plate  with 
the  octal  plug  was  discarded  and  a  solid 
blank  was  made  to  replace  it.  All  of  the 
power  and  output  voltages  were  carried  using 
three  conductor  cables,  one  conductor  shielded. 
The  shielded  conductor  was  used  to  carry  the 
output  to  the  antenna  terminal,  J2.  Heater 
and  B+  were  carried  on  the  other  two  con- 
ductors. 

The  unit  was  mounted  to  the  rear  of  the 
3  kc  bandpass  filter.  The  6-32  hardware  was 
removed  from  the  internal  chassis  shield  and 
replaced  with  a  metal  screw  into  the  side  of 
the  HRA-10-1  case  after  drilling  a  pilot  hole 
in  the  HRA-10-1.  A  quarter  inch  hole  was 
drilled  I  hit  nigh  both  chassis  to  pass  the  power 
cable.  A  J«"  hole  was  drilled  in  the  chassis 
base  center  section  lo  pass  the  shielded  output 
lead  to  the  antenna  input,  J2,  The  heater 
leail  was  connected  to  the  heater  off-oii  switch 
at  the  back  of  the  volume  control  (this  lug 
has  a  brown  lead  from  the  cable  clamp  on  it). 
The  B~f  was  carried  to  the  inside  of  the  prod- 
uct detector  shield. 

The  SPDT  sideband  crystal  selector  switch 
was  replaced  with  a  DP-4  position,  30°  detent 
rotary  switch.  The  B+  lead  to  the  control 
switch  was  run  in  from  lug  1  of  terminal 
ship  F,  Since  this  unit  was  wired  for  12 
volt    operation,    the    6BAfi    was    replaced    with 

a  12BA6, 

This  arrangement  provided  me  with  upper- 
lower  sideband  plus  calibrator  by  simply  ro- 
tating the  sideband  selector  switch  one  posi- 
tion past  the  old  stops. 

The  3  mc  crystal  band-pass  filter  if  fre- 
quency allows  centering  the  calibrator  signal 
in  the  passband  by  listening  to  the  heterodyne 
between  (he  3  me  leak  through  and  the  de- 
sired 100  kc  harmonic  of  the  calibrator  il 
the  AM  detector  is  used. 

To  further  reduce  hum  on  the  suppressed 
carrier  and  the  receiver  audio,  the  three  hun- 
dred vult  supply  filter  was  modified  to  include 
a  1.5  hy  @  200  ma  choke  and  two  40  uf  @ 
450  v  de  electrolytic  capacitors  (Fig,  3).  The 
choke  was  added  by  moving  the  bleeder  re- 
sistor to  one  side  while  the  two  electrolvtics 
were  placed  over  the  other  two  40  uf  450 
v  dc  capacitors  already  in  place  on  the  under 
side  of  the  chassis.  While  the  change  was 
undetectable  to  many  observers,  the  local  op- 
erators were  able  to  notice  the  difference. 

.  .  .  K0LFA 
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TRANSCEIVER    HIT    PARADE 


SB-34 


Use  our  tailor- 
time  payment 
DRAKE 


made 
plan. 


TR  4  Transceiver 

585.00 

AC  3  AC  Supply 

79.95 

MS  3  Speaker 

19.95 

DC  3  DC  Supply 

129.95 

Mk  III 

o*95 

EICO 

EICO  753  Transceiver  Kit 
EICO  753  Transceiver  Wired 
EICO  751  AC  supply  speaker 

console  kit 
EICO  751  AC  supply  speaker 


179,95 
299.95 

79.95 


console  kit 

109.95 

EICO  752  DC  supply  kit 

79.95 

EICO  752  DC  supply  wired 

109.95 

HALLICRAFTERS 

SR500  Tornado 

395.00 

P500  AC  Supply/speaker 

109.95 

PSOO  DC  Supply 

149.95 

NATIONAL 

NCX  3  Transceiver 

299.00 

NCX  5*  Transceiver 

585.00 

NCX  5  Mark  II  Transceiver 

685.00 

NCXA  AC  supply/speaker 

110.00 

NCXD  DC  supply 

1 1 9.00 

"Modified,  similar  to  NCX  5  Mark  II 

SBE 

SB  34 

395.00 

SB  2LA 

249.50 

SB  2MB 

12.50 

SB  2V0X 

34.50 

SB  2XC 

24.50 

SBE  Mike 

14.50 

SWAN 

Swan  350 

395.00 

Swan  14-117  DC  Supply 

1 20.00 

Swan  117XC  AC  Supply 

85.00 

Write  for  our  Special 
Transceiver  Packet 


Dear  OM: 

This  months  listing  has  a  good  selection  in  all  categories 
of  amateur  equipment.  You  have  but  to  look  for  yourself  to 
know   that  our   prices   are   right. 

73,   Stan    Burghardt,    Wr/>BJV 

PRICE 


TRANSCEIVERS 

DRAKE   TR-3 

GALAXY    V    &   AC    Supply   &    Speaker    Console 

HALLICRAFTERS    SR  160    AC    &    DC    Supplies 

HALLICRAFTERS    SR-500/AC    Supply— demonstrator 

NATIONAL   NCX-3   with    AC/DC   Supplies 

SB-33 

SB  33   with   DC    Supply 

SWAN   240  with   AC/DC   Supplies 

SWAN    120  20   mtr  Transceiver 

RECEIVERS 

DRAKE  2B  with   Calibrator  and  Speaker 

DRAKE  2B    with    Calibrator   and    Speaker 

HALLICRAFTERS   S53   Receiver 

HALLICRAFTERS   SX-1I1 

HALLICRAFTERS   SX-115 

HALLICRAFTERS   S-119 

HALLICRAFTERS   S-120 

HALLICRAFTERS   SX-140 

HAMMARLUND    HQ-129X    &    Speaker 

HARVEY   WELLS    R9A 

KNIGHT   R-100 

NATIONAL  NC  98    with    Speaker 

NATIONAL   NC-109 

SSB    EXCITERS 

HALLICRAFTERS   HT-32 

HALLICRAFTERS   HT-37 

HEATH    HX-20 

TRANSMITTERS 

COLLINS   32V 1 

GLOBE   CHIEF  90A 

GLOBE   CHAMP  300 

HALLICRAFTERS    HT-40 

HARVEY   WELLS  T90 

HEATH    DX-40 

HEATH    DX-60 

HEATH   DX-lOO 

HEATH   MT-I/MR-1    with    UT-I    Supply 

JOHNSON    ADVENTURER 

JOHNSON   VIKING   II 

JOHNSON    122   VFO 

KNtGHT  V-44   VFO 

MORROW   MB-56Q 

LINEARS 

CENTRAL   ELECTRONICS   600L 

CLEGG    Apollo    six    meter 

HUNTER   BANDIT    2000 

JOHNSON   COURIER 

VHF   EQUIPMENT 

AM  ECO  TX~62 — demonstrator — new    149.95 

CENTIMEG   432   MC   Converter   28-30    MC    IF 

CLEGG  Apollo   Linear 

HALLICRAFTERS   HA2   HA6   P26   Supply 

•    These   prices  are  subject  to    10%   discount   for 

cash  and  no  trade  in! 

WRITE   FOR   LATEST    REVISED   BULLETIN 

ISSUED  MONTHLY 
Box  37A     Wfltertown.  So.  Dak,     Phone  605     886-5749 


$439.00 
439,00 
375.00 
425,00 
375.00 
225.00 
275.00 
349.00 
109.00 

209.00 

229.00 

39.00 

139.00 

369.00 

19.00 
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Robert  Cooper,  Jr.  K6EDX/W5KHT 
1437  Glen  Aulen  Drive 
Modesto,  California 


The  Walky-Nosy 


:t;'  I  "MM 


**• 


<*  ^H 


If  you  have  ever  clone  any  emergency  com- 
inunications  work  in  a  local  two  meter  net,  you 
have  probably  wished  for  a  small*  compact 
battery  operated  receiver  with  which  you  could 
monitor  net  activities  while  you  covered  your 
duty  area. 

And  perhaps  you  have  also  wished  for  a 
means  of  tying  your  own  emergency  contri- 
butions in  with  the  local  police  department  or 
other  local  authorities  such  as  fire  and  public 
safety  operators, 

The  receiver-conversion  suggested  here  will 
solve  this  problem  for  you,  and  give  many 
additional  surprises, 

Like  many  ardent  VHF  enthusiasts,  I  was 
curious  aobut  the  high-end  receiving  capa- 
bilities of  the  many  Japanese  FM  portable 
radios.  A  dozen  or  more  IL  S,  importers  have 
flooded  the  U.  S.  market  with  9  to  11  transis- 
tor FM  and  AM/FM  battery  operated-hand 
carried  portables.  These  units  vary  in  design 
detail,  but  all  follow  a  basic  format.  They 
cover  the  88-108  megacycle  FM  range;  have  a 
transistor  RF  stage,  two  or  three  stages  of  if 
and  some  method  of  FM  detection  that  varies 
from  slope  detection  with  a  standard  AM  de- 
tector circuit  to  a  quadreture  coil  arrangement 
for  pure  FM  detection. 

You  will  find  these  little  import  sets  at  the 
nearby  Lafayette  store,  the  comer  drug  store 
and  the  local  camera  shop  not  to  mention  the 
chain  discount  stores.  Prices  vary  from  $20,00 
to  $40.00, 

These  receivers  fall   into   two  broad  cate- 


gories. Those  which  can  be  easily  converted  to 
high  band  (115-165  mc)  reception,  and  those 
which  cannot— easily.  Those  which  cannot  be 
easily  converted  are  easy  to  spot;  they  fea- 
ture a  sealed  front  end-mixer-oscillator  ar- 
rangement all  neatly  packaged  up  in  a  small 
plastic  container.  The  top  of  the  container  is 
always  studded  with  four  to  six  small  screws, 
which  in  reality  are  adjustable  capacitors  in  the 
various  RF?  mixer  and  oscillator  circuits,  Stay 
away  from  this  type  of  receiver  for  conversion 
possibilities,  unless  you  are  prepared  to  tackle 
the  dismantling  of  the  small  plastic  sealed  box 
(not  recommended!) 

The  convertible  type  are  equally  easy  to 
recognize.  The  RF  amplifier  circuit  (with 
coil),  mixer  and  oscillator  circuits  (with  coils) 
are  all  out  in  the  open. 

The  only  work  you  will  need  to  de  to  con- 
vert such  a  unit  to  tune  any  20  mc  segmeni 
between  115  and  165  is  to  raise  the  operating 
frequency  of  the  RF  amplifier  circuit,  the 
mixer  circuit  and  the  oscillator  circuit. 

Conversion 

Our  *'case  conversion"  will  be  around  a 
commonly  available  import,  the  Claricon  model 
46-045  AMFM  portable  receiver. 

The  procedi  outlined   for   this   receiver 

have  been  successfully  adapted  to  a  number  of 
other  import  units,  such  as  the  Lloyds  TF-911 
series  set. 

We  have  converted  nearly  a  dozen  Claricon 
sets  to  everything  from  aircraft  (115*135  mc) 
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to  fire  and  police  (155-165)  and  can  recom- 
mend  this  model  completely  for  ease  of  con- 
version and  stability  of  operation  after  conver- 
sion. 

The  Claricon  model  46-045  operates  from 
four  type  "AA"  penlight  cells,  6  volts  dc  total* 
Current  drain  is  sufficiently  low  that  one  set  of 
batteries  has  run  as  long  as  8  hours  a  day 
for  two  months  on  the  local  police  frequency 
without  signs  of  voltage  degradation. 

This  unit  has  a  10.7  mc  if  (three  stages  no 
less),  adjustable  discriminator  circuit  built-in 
27  inch  whip,  carrying  handle  and  earphone 
with  jack. 

First  open  the  back  of  the  case  and  identify 
the  conversion  components;  the  antenna  coil, 
RF  amplifier  coil  and  oscillator  coil. 

The  RF  amplifier  transistor  has  a  multiple 
turn  antenna  coil  at  the  base  of  the  27  inch 
antenna.  This  coil  is  a  3&  turn  airwound  coil 
Jith  inch  in  diameter, 

Table  one  shows  that  to  convert  this  circuit 
to  150  mc  operation  is  will  be  necessary  to 
reduce  this  coil  to  13s  turns  overall-  You  can 
reach  1&  turns  overall  by  shorting  the  three 
full  turns  together,  to  form  a  single  turn. 

(NOTE:  the  150  megacycle  region  will  prob- 
ably be  the  most  common  conversion  because 
this  region  contains  the  frequently  utilized 
police,  fire,  public  safety  and  business  radio 
services.) 

Next  stop  is  the  FM  rf  coil  This,  in  the 
Claricon  receiver,  is  the  5  turn  center  tapped 
JJth  inch  airwound  form.  One  turn  must  be  re- 
moved from  each  side  of  this  center  tapped 
coil.  If  you  choose  to  merely  short  two  turns 
together  to  lower  the  inductance  of  the  coil, 
use  a  very  fine  file  or  emery  board  to  clean 
the  protective  coating  from  the  turns  before 
soldering. 

Last  stop  is  the  FM  oscillator  circuit.  This 
is  a  four  turn  coil  on  a  5/16's  form,  mounted 
upright  on  the  circuit  board  just  to  the  right 


Here's  the  inside  of  a  typical  AM-FM  portable  re- 
ceiver. The  gang  variable  capacitor  can  be  seen  at 
the  upper  left  with  the  rf  coils  below  it. 


You  earn  your  FCC 

First  Class  License 


or  your  money  back! 

THERE'S  A  WORLD  OF  OPPORTUNITY 
FOR  THE  MAN  WITH  AN  FCC  LICENSE 

All  it  takes  Fs  a  few  spare  hours  a  week  and  NRI's  FCC  License 
Course  to  open  the  way  to  increased  opportunities  in  Commu- 
nications. With  an  FCC  License,  you're  ready  to  operate,  serv- 
ice and  install  transmitting  equipment  used  in  aviation,  broad- 
casting! marine,  mobile  and  Citizens-Band  communications. 

What  does  it  take?  Men  with  absolutely  no  training  or  experi- 
ence in  Electronics  complete  the  course  in  10  months,  A  Tech- 
nician or  man  with  some  background  can  easily  cut  that  time 
in  half.  And  because  NRI  has  a  greater  enrollment  than  any 
other  school  of  its  type,  training  costs  you  less  than  compara- 
ble courses  offered  by  other  schools.  Further,  YOU  MUST  PASS 
your  FCC  exams  or  NRI  refunds  your  tuition  in  futL 

Get  full  details  today  about  NRI  FCC  License  Course  plus  9 
other  home-study  instruction  plans  offered  by  NRI,  oldest  and 
largest  school  of  its  kind.  Mail  coupon  for  free  catalog.  There's 
no  obligation.  No  salesman  will  call-  NATIONAL  RADIO 
INSTITUTE,  Washington,  D.C. 

MAIL  NOW  for  FREE  CATALOG 


NATIONAL  RADIO  INSTITUTE 
Electronics  Division 
Washington,  D.  C.  20016 


025-036 


I 


Please  send  ma  complete  Information  on  FCC  License  Training 
and  other  NRI  courses,  as  checked  below.  (No  salesman  will  call.) 

□  FCC  License  □  Radio-TV  Servicing 

.___  Complete  Communications  LJ  Industrial  Electronics 

LD  Aviation  Communications  LJ  Electronics  for  Automation 

O  Marine  Communications  O  Basic  Electronics 

fl  Mobile  Communications  O  Math  for  Electronics 
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Age. 
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.State, 
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Antenna  Coll 
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3  t. 

4  t. 


Coil  Information 
RF  Coil*      Oscillator 

Coil 


3  t. 

3t 

3H  t. 
4t. 
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3  t. 
t 
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Peak  Receiver 

Frequenr> 

1 60  nic 
1 50  mc 
MO  mc 
130  nic 
]  1 5  mc 


*< — Center-lapped  coil   (coil   information  is  for  lotal  turns, 
wiili  tap  in  center 

Re-lune  oscillator  slug  from  peak  160  mc  tfflci  ption 

*** —  Re-prak    trimmer    mixer   section    padder   from    L60    mc 
setting 


of  the  gang  variable  (looking  at  the  receiver 
from  the  back  and  bottom,  as  shown  in  the 
photo). 

A  60  pf  condenser  ties  the  top  of  this  oscil- 
lator coil  to  the  variable  capacitor,  tuning  the 
oscillator  over  the  appropriate  Irequeney  range. 
Exactly  one  tura  from  tins  coil  {taken  from  the 
tap  end}  will  move  the  oscillator  tuning  range 
upwards  to  approximately  140-150  rnc. 

A  small  trimmer  across  the  oscillator  section 
of  the  variable  capacitor  will  pull  the  center 
oscillator  range  over  approximately  an  eight 
mc  range  (plus  or  minus  1  mc).  Using  a  non- 
metallic  tool,  turning  the  trimmer  clockwise 
lowers  the  oscillator  frequency  while  rotation 
counter-clockwise  raises  the  oscillator  fre- 
quency. 

Tune  up  procedure  for  the  converted  re- 
ceiver will  probably  take  longer  than  the  con- 
version mechanics. 

If  you  live  in  a  population  center,  there  will 
be  many  high  hand  signals  on  the  air  for  tune- 
up  purposes.  With  the  back  off  the  receiver, 
but  the  telescopic  antenna  extended  and  the 
antenna  lead-in  wire  inserted  in  its  jack,  tune 
up  may  begin, 

The  oscillator  should  be  turned  clockwise  as 
far  to  the  right  as  its  will  go,  without  applying 
any  pressure  to  the  slug  in  the  tightening  proc- 
ess. 

Now  look  for  a  small  padder  variable  across 
the  mixer  section  of  the  variable  gang  capaci- 
tor located  at  the  top  left  of  the  variable* 

Using  a  non-metallic  tool,  tighten  this  vari- 
able clockwise  to  the  right  also,  until  it  comes 
to  a  stop. 

Turn  the  receiver  on  and  with  the  dial  set 
in  the  mid-region  (i.e.  approximately  100  mc 
on  the  F\l  dial)  advance  the  oscillator  slug 
counter  clockwise  by  %  turn. 

Now  return  to  the  mixer  trimmer  and  ad- 
vance it  counter  clockwise  very  slowly  listening 
to  the  rush  of  background  noise  coming  from 
the  speaker.  You  should  be  able  to  detect  a 
slight  but  noticeable  increase  in  background 
noise    very    shortly    after    you    start    counter 

clockwise  rotation,  If  you  do  not  notice  a  rise 


in  noise,  set  the  padder  approximately  20%  of 
one  turn  counter  clockwise  from  stop  and 
leave  it  for  now. 

Return  to  the  oscillator  slug.  Using  the  non- 
metallic  tool  once  again,  rotate  further  counter 
clockwise  very  slowly.  At  some  point  between 
lith  turn  from  stop  and  %  turn  from  stop  you 
will    begin    tti    hear    9    multitude   nl    olf-the-air 

signals.  Note  the  range  through  which  you  can 
swing  the  slug  and  hear  the  signals,  and  then 
set  this  control  to  the  mid-point  of  this  range. 

Now  return  to  the  mixer  trimmer  and  touch 
up  the  tuning  of  this  padder  by  picking  a  weak 
signal  in  the  middle  of  the  dial,  and  tuning  for 
maximum  signal. 

At  this  point  you  have  a  fully  converted 
hand  carried  police,  fire,  aircraft  (or  whatever) 
receiver  suitable  for  metropolitan  area  use  any- 
where in  the  United  States, 

You  may  wish  to  touch  up  the  tuning  of  the 
adjustable  discriminator,  and  to  do  so  you 
merely  insert  a  non-metallic  tool  into  the  pink 
colored  slug  tuned  if  type  can  on  the  right 
hand  edge  of  the  receiver,  and  tune  for  best 
audio. 

Results 

With  the  converted  receiver  sitting  in  the 
seat  beside  us  in  the  car  and  the  earphone  in 
our  ear  it  is  painless  to  copy  the  local  250  watt 
155  ii k  police  dispatcher  6  to  10  miles  away. 
And  this  is  with  my  portable  receiver  and 
antenna  completely  encased  by  the  metal  body 
of  the  car! 

Background  noise  is  very  low  under  no  sig- 
nal conditions,  so  this  unit  also  makes  an  excel- 
lent (although  unsquelched)  base  receiver  for 
home  or  office  reception  of  local  high  band 
calls. 

Because  the  unit  is  designed  around  a  true 
quadreture  coil  FM  discriminator,  you  would 
not  expect  it  to  respond  to  AM  signals,  such 
as  vou  find  in  the  aircraft  services  between 
108  and  135  megacycles  and  the  2  meter 
baud.  Not  true.  Aircraft  reception  is  especially 
good,  as  witnessed  by  my  consistent  (although 
slightly  noisy  reception  of  Sacramento,  Cali- 
fornia approach  control  over  90  miles  to  the 
north,  using  just  the  simple  27  inch  whip  an- 
tenna on   my  workbench. 

Someday,  perhaps  soon*  an  enterprising  Jap- 
anese manufacturer  will  design  and  import  to 
the  United  States  a  high  band  receiver  for  the 
business  and  casual  listener.  Until  he  does, 
however,  you  like  me  will  receive  many  hours 
of  enjoyable  (and  downright  fascinating)  high 
band  listening  wherever  you  go  with  a  con- 
verted FM  portable  receiver,  as  outlined  here. 

.  .  .  K6EDX 
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NEW  SWAN  REMOTE  VFO 

FOR  USE  WITH  SW-240 

EXTERNAL  VFO-PROVIDES  FOR  SEPARATE  TRANSMIT- 

RECEIVE  FREQUENCY  CONTROL. 


complete    with   connectors    and    installation    kit 
for   use   with   oil   SW-240's. 


GENUINE 

RED  HOT 
BARGAIN 


•  EXTERNAL  VFO 

•  VOX  UNIT  WITH  ANTI-TRIP 

•  100  KC  CALIBRATOR 

•  WWV  RECEPTION 

•  BUILT-IN  SPEAKER 

Complete  coverage  of  20,  40,  75,  and  80  meters. 

Plugs  into  ALL  SW-240  Transceivers.     (Installation  Kit  included.) 

Operates  directly  from  Transceiver  supply.     No  additional  power 

supply  is  required.     Those  who  now    own    an    SW-240    and    AC 

supply  need  to  buy  only  the  Swan-TCU. 

SW-240  Transceiver  may  still  be  used  in  mobile  operation  by  simply 

disconnecting  the  TCU,  and  inserting  a  jumper  plug. 

THESE  ARE  NEW  UNITS! 


$ 
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wards 
Electronics 

TELEPHONE  POrHsr  2-8759 

1320   19TH  ST.   /   LUBBOCK.  TEXAS  79401, 
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Ken  Cole  W7IDF 
P.O.  Box  3 
Vashon,  Wash. 
Drawing  by  K3SUK 


Our  Friend, 


R.I 


Upward  and  onward  with  the  FCC 


"The  Eyes  of  Texas  Are  Upon  You"  may  re- 
mind Congressmen  of  L.BJ— to  me  it  means 
G,B.  and  a  memorable  conversation  with  a 
ham. 

His  name  was  Guzz  Brewer  W5DAA,  and 
seven  days  later  a  QSL  arrived  confirming  our 
ten  meter  contact*  On  the  eighth  day  I  re- 
ceived an  official  notice  from  the  Kingsville, 
Texas  monitoring  station  also  reporting  recep- 
tion of  W7IDF.  On  21012  kes.  At  that  time 
die  fifteen  meter  band  had  not  yet  been  as- 
signed to  the  amateur  service,  and  this  second 
communication  from  Guzz  was  signed:  "Henry 
L.  Brewer,  Inspector.** 

That  was  a  bad  day,  but  the  coincidence 
emphasized  the  warning,  and  I  like  to  think 
that  it  is  partly  due  to  having  met  Guzz  and 
Henry  Brewer  almost  simultaneously  that  I've 
managed  over  the  years  to  keep  my  spurious 
emissions  to  an  acceptable  minimum. 

In  my  QSL  file  WSDAA's  card  is  stapled 
to  the  official  notice,  and  when  I  came  across 
it  the  other  day  it  occurred  to  me  that  our 
hobby  would  be  in  a  far  worse  mess  than  it 
is  if  our  governing  authority  were  not  dealinu 
conscientiously  with  an  onerous  and  thankless 
task.  One  thought  led  to  another  until  I  was 
left  with  the  conclusion  that,  as  an  average 


ham5  I  knew  too  little  about  the  Federal  Com- 
munications Commission.  This  is  a  deplorable 
situation,  and  rather  difficult  to  understand, 
for  in  other  areas  of  regulated  activity  the  sub- 
ject citizens  generally  know  quite  a  bit  about 
the  authority  under  whose  jurisdiction  they  op- 
crate.  The  policies  and  plans  of  commissions 
and  agencies  such  as  the  ICC,  SEC,  AEC  and 
FAA  are  subject  to  constant  appraisal,  analy- 
sis and  criticism  by  the  interested  public. 
Even  the  reputed  views  and  personal  inclina- 
tions of  the  influential  officers  are  examined  by 
hard-nosed  reporters  and  rather  less  objective 
lobbyists.  But  with  respect  to  the  salient  work- 
ings of  the  FCC  only  the  interests  of  com- 
mercial communication  and  broadcast  are 
served  by  probing  trade  journals  and  news- 
letters. Newton  Minow  apart— and  I  salute 
his  audacity— the  lively  art  of  public  relations 
has  been  neglected  by  the  FCC.  The  amateur 
community  in  turn  largely  ignores  the  (  nm- 
mission,  except  when  taking  sides  on  specific 
issues.  The  ARRL  is  familiar  with  Commis- 
sion headquarters,  but  like  a  good  gray  night 
watchman  making  unobtrusive  rounds  with  an 
eye  for  trouble,  voiceless  except  to  cry  alarms. 
Consequently  a  quarter  of  a  million  hams  are 
pretty  much  in  the  dark  about  the  arm  of 
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government  assigned  to  manage  our  affairs. 

I  think  this  is  regrettable  for  a  number  of 
reasons,  and  the  least  of  these  is  the  perennial 
pressure  on  the  FCC  to  relieve  us  of  some  of 
our  frequencies.  Ultimately  it  is  the  efficiency 
of  the  Commission  in  doing  its  job  that  deter- 
mines the  true  value  of  the  allocations  we 
hold,  as  well  as  those  set  aside  for  the  broad- 
cast, industrial,  safety  and  other  services,  I 
would  suppose  the  efficiency  of  the  FCC  de- 
pends on  the  funds  appropriated  to  it,  the 
staff  and  the  size  of  the  job.  Well,  if  you  in- 
vestigate these  factors  you  will  find  what 
seems  to  me  to  be  a  curious  state  of  affairs. 

Let's  go  back  a  bit  for  a  starting  point.  Not 
long  before^  the  second  World  War  I  struggled 
through  the  examination  for  my  first  ham 
ticket  in  the  Seattle  headquarters  of  the  Four- 
teenth District.  The  Commission  offices  oc- 
cupied a  corner  of  the  top  floor  of  the  Federal 
Office  Building,  and  the  staff  included  four 
engineers  and  three  clerical  assistants.  Today, 
well  into  what  we  may  as  well  call  the  Elec- 
tronic  Age,  the  transmitters  in  the  United 
States  total  1,475,434— twenty  two  times  as 
many  as  there  were  in  1940.  A  proliferation  oi 
inventions  has  resulted  in  new  modes,  new 
problems  and  stricter  operating  tolerances;  m 
general  a  difficult  job  has  been  made  almost 
impossible  and  the  future  promises  more  of  the 
same.  In  the  Commission's  Fourteenth  District 
the  federal  government  has  met  this  challenge 
head-on  by  not  cutting  down  on  the  size  of 
the  staff  employed  here  a  quarter  of  a  century 
ago,  and  the  very  modest  office  space  has  not 
been  reduced*  Indeed,  during  visits  to  renew 
amateur  and  commercial  licenses  I  have 
noticed  very  few  changes.  Knowledgeable, 
friendly  and  harassed  Engineer-in-Charge  L. 
C.  Hem  don  has  been  superseded  by  knowl- 
edgeable, friendly  and  harassed  Engineer-in* 
Charge  Herbert  Arlowe.  and  the  view  from 
the  top  floor  gradually  is  being  lost  to  the 
rising  skyline  of  the  city. 

My  experience  with  the  FCC  has  been  lim- 
ited to  the  Seattle  office,  but  the  national  pic- 
ture is  more  important  SO  let's  take  a  look  at 
it,  remembering  that  in  1940  life  in  the  world 
of  wireless  was  simple;  tried-and-tested  modes 
were  the  rule  and  there  were  less  than  68,000 
stations  on  the  air  in  all  services.  The  Com- 
mission did  the  job  then  with  625  employees, 
although  they  could  have  used  more.  Today, 
twenty  five  years  later,  there  are  1,498.  In 
1940  the  Commission  was  given  $1,838,175; 
in  1965,  $16,985,000.  Another  way  of  saying 
it— and  I  can  think  of  a  third  wav— is  that  to 
cope  with  twenty  two  times  as  many  stations 
and  the  headaches  of  a  technological  revolu- 
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VARIABLE 
FREQUENCY 
ANTENNA  SYSTEM 

This  exclusive  and  amazing  system 
possesses  the  unique  property  of 
an  even  performance  over  all  fre- 
quencies between    1.4-30    Mc/s. 

Every  JOYSTICK  System  is  supplied  complete 
with   feeder  and  on  antenna  matching  unit — 
selected  by  you  to  suit  your  personal  set-up. 
It  is  ready  to  go  on  the  air  and  gives  an  un- 
precedented 'lift"  to  signal  strengths  especially 
for    'cliff'    and    'cave'     dwellers— EVEN     FROM 
UNDERGROUND?     Naturally    the    advantages 
using   the   'JOYSTICK'   'up-in-the-dear*   are 
greater! 

4,000    licensed    stations    and    SWLS    all    over    the 
world  have  already  found  that  this  is  the  first  major 
break-through   for  20  years   in   the   field   of  aerials. 
The  performance   for  such  a   compact  unit  is  stag- 
gering.  Even  the  skeptics  have  been  convinced 
they   have   understood    the    basic   principles   and   have 
followed    the    simple    'load   and    dtp'    procedure    given 
in   the  instructions. 

NEW   JOYSTICK   RANGE 

There  is  now  a  whole  new  range  of  Joystick  Systems — made 
to  match  your  QTH,  your  rig  and  your  pocket!  The  SYSTEMS 
cover  TX/RX,  SWL,  indoor  and  outdoors,  mobile  and  even  a 
new  JOYMAST!  Made  only  in  the  finest  materials  the  SYS- 
TEMS are  reliable  and  permanent! 


ZL4GA 

WORKS  G5WP 
ON  80  METRES 

INDOORS— ZL4GA's  JOYSTICK  got  him  569  on  3.5  met  from 
G5WP  on  21st  February,  1965  at  0850  GMT,  Alan  had  worked 
VE7BIY  on  3.5  mes  at  559  and  also  togged  59  countries  on 
14  m  cs  by  that  date,  including  LUIHBS  and  9M4LP.  Testi- 
monials  continue   to  pour  in — read   WTOE's   fantastic  results! 


GUARANTEE 


Partridge  operate  a  rigid, 
100%  Money  Back  Guaran- 
tee if  you're  not  completely 
satisfied! 


READ  ALL  ABOUT  IT! 

This   ticket   will    bring  you   the   new   brochures   by   return    of 

mail! 
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Please  send  brochures  and  testimonials. 
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Partridge    Electronics,    Ltd.,    Department    1  I 

PROSPECT    U»„    BROADSTAIRS,    KENT,    ENGLAND.         I 
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Hon  the  FCC  is  allowed  less  than  ten  times 
the  1940  appropriation,  and  it's  paid  in  smaller 
dollars.  The  "user  fees"  inaugurated  recent l\ 
by  the  FCC  will  aid  but  will  not  defray  a  sig- 
nificant percentage  of  the  overhead.  As  for  the 
hired  help,  today  the  Commission  has  2.4  em- 
ployees for  each  one  on  the  rolls  a  quarter 
of  a  century  ago. 

Incidentally,  the  FAA  also  has  proposed 
**user  fees"  to  help  pay  the  bill,  and  this  re- 
minds me  that  this  vear  the  FAA  will  be  em- 

w 

ploying  slightly  more  than  46.000  people- 
about  thirtv  times  as  mam  as  the  FCC.  The 
FAA  appropriation  of  $751,250,000  is  nearly 
fort\  five  times  the  Commission  budget.  In- 
vidious  comparisons  are  usually  unfair  or  set 
up  with  some  mischief  in  mind,  but  the  pur- 
pose of  this  one  is  just  to  put  a  train  of  thought 
on  the  track— I'm  more  disgruntled  than  envi- 
ous* In  1963  there  was  one  FAA  employee  per 
L9  civil  aircraft;  the  FCC  has  one  employee 
for  each  1,500  licensed  stations.  Of  course  I 
wouldn't  suggest  the  FCC  headquarters  be 
weighted  with  retired  military  brass,  parallel- 
ing what  may  have  been  only  a  happy  acci- 
dent and  not  an  FAA  stratagem.  That  would 
be  as  gauche  as  remarking  that  among  Con- 
gressmen one  finds  more  evidence  of  propri- 
etary interest  in  broadcasting  then  airlines. 
For  whatever  reason,  in  contrast  to  more  ro- 


bust agencies,  distinctive  austerity  seems  to  be 
the  lot  of  the  FCC  when  Congress  weighs  out 
the  fiscal  funds. 

In  spite  of  being  short-handed  and  strapped 
for  ready  cash  the  FCC  functions.  Commission 
personnel  are  organized  in  four  operating  bu- 
reaus, and  one  of  these  is  Field  Engineering. 
In  its  Information  Bulletin  No-  3-G  dated  Jan- 
uary,  1965,   the  Commission   says  that  more 
than   one  fourth  of  its  employees  are  in  this 
bureau,   so   presumably   four  hundred   would 
be  a  generous  estimate.  Defining  its  work  as- 
signments,  the  bulletin   continues;   "It   is   en- 
Uaged  largely  in   engineering  work   This   in- 
cludes  monitoring  the  radio  spectrum  to  see 
that  radio  station  operation  meets  technical  re- 
quirements,   inspecting    radio    stations    of    all 
types,  conducting  radio  operator  examinations 
and  issuing  permits  to  those  found  qualified, 
locating  and  closing  unauthorized  transmitters, 
furnishing  radio  bearings  for  aircraft  or  ships 
in  distress,  tracing  and  remedying  causes  of  in- 
terference to  radio  communication,  doing  spe- 
cial  engineering  work  for  other   Government 
agencies,  and  obtaining  and  analyzing  techi- 
cal  data  for  Commission  use.**  Quite  a  work- 
load for  four  hundred  men  spread  out  over  the 
United   States,   remembering   that   whole   sys- 
tems we  accept  as  commonplace  today  were 
experimental  or  even  unknown  in   1940.  The 
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Get  Rich  I   Get  Smart !    Get  Gear ! 

Want  to  buy,  find  out  or  sell?  Caveat  Emptor?  will  do  it  for  you.  73*s  want  ads  arc  cheapest  at  only  $2 
for  25  words  non-commercial,  and  you  know  they're  the  most  effective  since  73  is  read  by  the  active, 
money-spending  hams. 

And  for  businesses,  only  $5  for  25  words — not-  $875  as  in  Brand  X.  Yearly  rate  is  $50  in  advance  for  25 
words  per  month.  For  either  type  of  ads,  you  can  prorate  to  the  nearest  $1  (minimum  $1)  if  you  don't 
have  exactly  25  words.  We  aren't  nasty  about  counting  the  words. 

A  few  hints:  Type  copy.  We  aren't  responsible  for  errors  caused  by  illegibility.  Don't  abbreviate;  you  pay 
for  words,  not  space*  Include  your  full  name  and  address  as  well  as  call;  not  all  hams  have  a  Callbook. 
Since  we  capitalize  and  bold  face  the  first  few  words,  make  them  important  and  attract  attention. 
Don't  put  "For  Sale"  in  the  ad;  everyone  knows  that's  what  it's  for  if  it  doesn't  say  otherwise. 

Here's  my  ad: 
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Send  to  Caveat  Emptor 
73  Magazine,  Peterborough,  N.H.  03458 
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NOBODY  CAN  BEAT  OUB  TBANSCEIVER  SPECIAL! 

GALAXY 

Regularly  priced  at  $469.95 
NOW  JUST 

$399. 95 

SAVE  $70 

POSITIVELY  THE  BEST  TRANSCEIVER 
BUY  EVER  OFFERED  THE  AMATEUR! 


mJL 


BUY  FROM 

THE  WILD 

INDIANS 

IN   BIG   D 


SAVE  $70  if  you  buy  now  ...  A  NEW  GALAXY  V 
TRANSCEIVER  featuring  300  WATTS  PEP  SSB/CW  with 
FULL  BAND  COVERAGE  on  80-40-20-15-10  meters  •  ,  . 
and  it  boasts  the  BEST  SELECTIVE  RECEIVER  with  its 
six  crystal  lattice  filter  .  -  .  and  UPPER  and  LOWER 
selectable  sidebands! 

Don't  forget  that  we're  offering  you  a  2  WEEK  FREE 
TRIAL  plus  you  can  use  our  NO  DOWN  PAYMENT 
CHARGE  PLAN!  We'll  also  allow  you  TOP  TRADE-INS 
on  your  present  gear.  YOU  JUST  CANT  GO  WRONG! 
TAKE    ADVANTAGE   OF   THIS    SPECIAL    OFFER    TODAY! 

Write  today   for  our   used   equipment   specials 


2608  Ross  Ave.  (Rl  8-5361)  and  11420  N.  Central  Expressway  (EM  3-9351)  in  Dallas,  Texas 
Sterling  Electronics,  537  Claiborne  Avenue,  New  Orleans,  Louisiana  [JA  2-8726) 


microwave  explosion,  lofting  of  communica- 
tion satellites,  new  transmission  techniques  ami 
accelerating  Defense  Department  demands  on 
the  spectrum  are  only  a  few  of  the  most  re- 
cent headaches  for  the  Commission.  The  Field 
Engineering  Bureau  must  remember  1940  as 
the  last  of  the  good  old  years,  for  in  the  next 
twelve  months  the  first  commercial  FM  station 
was  licensed  and  the  first  commercial  TV 
broadcast  started  us  on  the  long  trek  to  New- 
ton Minow's  Wasteland,  Today  there  are  near- 
ly 1200  FM  and  564  TV  stations.  Industrial 
and  safety  services  have  expanded  tremen- 
dously; interference  control  work  uses  up  valu- 
able man-hours?  and  the  Citizens  Radio  Serv- 
ice daily  challenges  the  Commission's  author- 
ity. Allocation,  compatibility  and  monitoring 
problems  will  multiply  as  the  state  of  the  art 
advances. 

Let's  join  hands  and  observe  a  minute  oi 
silence  while  we  contemplate  the  chaos  our 
panadaptors  would  display  if  Commission  per- 
sonnel weren't  knocking  their  brains  out  house- 
keeping for  us.  Then  let's  tip  our  collective  ha  I 
to  the  R.I —if  Congress  continues  to  neglect 
the  FCC  we  may  have  to  pass  it  around  to 
keep  him  in  business. 

.  -  .  W7IDF 


ready  to  operate 

Receiving 
Transmitting 
Terminal 
Equipment  for 

RTTY 

•  TUCK'S  RTTE — series  provides  unitized 
station  operation — yields  shifts  of  850/ 
600/400/T70  cps. 

RTTE-3  for  2975-2125  cps 

RTTE-4  for  2125-1275  cps 

•  Performs  all  RTTY  functions  without 
patching* 

•  Provides  proper  keying  voltage  for  diode 
type  FSK  for  lower  bands,  AFSK  for  SSB 
and  2  and  6  meters. 

•  No  patch  panels,  polar  relays,  or  exter- 
nal power  supplies  needed, 

•  FREE  LITERATURE,  COUNSEL. 

®     TUCK  ELECTRONICS 

2331  Chestnut  Street,  Cornp  Hill,  Pa,  17011 
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(W2NSD  from  page  4) 

Modes  AH  cards  submitted  for  a  certificate 
must  specify  the  mode  used  in  transmitting 
and  all  must  indicate  the  same  mode.  Sepa- 
rate certificates  will  be  available  for  CW, 
Phone  and  RTTY.  There  will  be  no  differen- 
tiation between  various  phone  emissions  such 
as  AM,  SSB,  NBFM,  etc, 
time  Limit  All  contacts  must  be  after  May  1, 
1966  and  contacts  within  any  one  calendar 
year  will  count  for  that  particular  year.  Cards 
will  not  count  for  more  than  five  years.  This 
means  that  contacts  made  in  1966  will  count 
towards  the  certificate  only  through  1970. 
Bands  All  cards  submitted  for  a  ccrti  ite 
must  indicate  the  band  used  for  the  contact 
and  all  must  be  for  one  single  band.  Different 
certificates  will  be  available  for  each  band. 

We  have  no  plans  for  issuing  certificates 
for  multi-band  countries  or  for  phone/CW 
countries.  QST  handles  these  hydrids  reason- 
ably well  and  we  certainly  don't  want  to 
duplicate  their  certificates. 

We've  done  a  lot  of  figuring  to  see  how  little 
we  would  have  to  charge  for  these  certificates. 
It  would  be  nice  to  send  them  out  fn  but 
the  monev  for  them  lias  to  come  from  some- 
where  and  no  angels  have  volunteered  as  yet 
to  foot  the  costs,  By  the  time  you  add  up  to 
the  cost  of  buying  the  certificate  blanks,  set- 
ting the  tvpe,  making  the  photo  negatives, 
stripping  I  lie  negatives,  making  the  printing 
plates,  printing  the  certificates,  filling  them 
mil.  addressing  them,  mailing  them,  postage, 
mailing  tube,  hand  lettering  calls  in  on  the 
certificates,  keeping  the  uianv  records,  and  a 
lot  of  miscellaneous  items  it  conies  out  to 
about  9(V  plus  per  certificate.  No  doubt  we 
will  be  accused  of  crass  commercialism  for  not 
giving  these  away,  but  well  have  to  live  with 
the  criticism  and  charge  one  dollar  per  cer- 
tificate ,  .  ■  or  seven  IRCs  for  DX  ops. 

Well  do  our  best  not  to  make  a  OQ  out  of 
ourselves  with  the  QSL  cards.  You'll  get  them 
back  in  short  order  if  you  include  a  SASE 
(self-addressed  stamped  envelope)  and  an 
original  plus  a  duplicate  of  our  certificate  rec- 
ord form.  Well  send  you  the  record  forms 
starting  in  June  if  you  send  SASEs  for  them. 
No  doubt  we  will  have  a  lot  of  questions 
to  answer  about  this  and  probably  have  to 
come  up  with  more  detailed  rules  as  excep- 
tions rear  their  ugly  heads.  The  purpose  of 
the  certificates  are  to  try  to  make  your  DXing 
more  enjoyable, 

We  11  no  doubt  make  finite  a  fuss  over  the 
first  chap  to  submit  100  cards  all  dated  after 
May  1st.  In  ease  of  tie  we  will  look  for  the 
postmark,  Gus  plans  to  list  the  top  certificate 


holders  for  each  band  and  mode  in  73. 

By  using  the  country  lists  of  national  ama- 
teur groups  we  have  no  problem  of  getting  on 
the  hook  enjoyed  by  Bob  White  at  QST.  We 
do  reserve  the  right  to  be  as  dictatorial  as  Bob, 
but  I  doubt  if  we  will  exercise  this  right- 
There  will  be  one  major  difference  between 
DXCC  rules  and  ours:  stations  aboard  ship 
within  the  territorial  limits  of  a  country  will 
count  lor  that  country.  This  is  not  so  much 
of  a  change  as  it  is  a  recognition  of  a  fact  of 
life*  Up  until  now  there  have  been  several 
"countries"  accepted  for  DXCC  that  actually 
were  operated  from  aboard  a  ship  at  anchor, 
We  feel  that  if  the  fellow  is  there  it  should 
count  and  no  manure  about  it. 

Somewhere  else 

In  recent  years  we've  had  the  interesting 
spectacle  of  DXpedilions  that  weren't  exactly 
where  they  were  supposed  to  be.  The  tempta- 
tion is  a  strong  one,  of  course.  Just  put  your- 
self in  the  position  of  a  DXpeditioner  .  .  .  you 
are  sitting  on  some  remote  spot  signing  a  fine 
exotic  DX  call  and  everyone  is  calling  you  like 
mad.  Then  after  a  few  days  you  find  that 
you've  worked  out  the  bigger  pileups  and  are 
now  down  to  the  low  powered  non-DXers  who 
like  to  pick  up  a  country,  but  don't  really  care 
that  much  about  it 

Well,  you've  got  to  pack  up  all  that  damned 
equipment,  get  it  loaded  onto  a  bout,  sail  for 
a  few  days  and  then  unload  it  all  again  onto 
some  deserted  island  or  some  place  where  the 
natives  can  hardly  read  or  write  and  put  up 
your  antennas,  etc.  Wouldn't  it  be  a  lot  easier 
to  sit  back  with  a  book  for  a  day  or  two  and 
then  fire  up  again  with  the  new  call?  No  one 
but  you  will  ever  know,  so  what's  the  differ- 
ence if  vou  are  a  hundred  miles  one  wav  or 
the  other? 

My  question  is  this:  does  it  make  any  dif- 
ference? Several  thousand  fellows  have 
worked  a  "new  country"  and  it  has  been  ac- 
cepted  by  the  League  .  ,  .  everyone  is  happy 


Of  course  this  sort  of  thing  can  be  run  into 
the  ground.  With  the  QSL  manager  type  of 
operations  that  we  have  today  almost  any 
bootlegger  could,  with  the  help  of  a  friend 
.  ,  ,  or  even  alone  ,  .  ,  give  us  quite  a  rash  of 
new  countries. 

Bootlegging  may  turn  out  to  be  a  way  to 
beat  the  high  cost  of  QSL's,  Apparently  the 
League  is  solidly  behind  the  $25  per  QSL 
concept,  if  we  are  to  believe  the  interesting 
and  illustrated  talk  given  by  one  of  the  DXCC 
Committee  at  the  Miami  Hamboree.  Or  per- 

(vontinucd  on  page  118) 
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ATTENTION!   NEW  JERSEY  HAMS 


COME  VISIT  OUR  NEW  STORE 

at  225  Rte.  46,  TOTOWA  N 


ATTENTION!   CONNECTICUT  HAMS 

ARROW  has  moved  from  Main  St.,  Norwalk  to 

ISAAC  ST.  SHOPPING   PLAZA,   NORWALK 

NEW  LARGER  STORE,  BETTER  STOCK 
STOP  IN  AND  SA  V 


Rig— 

Of     CT 

imped- 
22000 


MODULATION 
SC0PE 
mnnitJf       A  100 


M  cut 


*ff        NEW  TflBIr  If  T 


AM,  CW  or  SSB 

Wave  envelope  or  trapezoid  patterns 

No  tuning  required 

Up  to  60  Mc 

Will  handle  5W  to  1   KW 

Uses  standard  connectors 

Internal  sweep 

Size:  9W  deep,  x  5Va"  high,  x  ZW  wide 

Weight:  approx.  5  lbs. 


$2095 


VERSATILE  MINIATURE 

TRANSFORMER 

Same  as  used  in  W2EWL  SSB 
March,  1956  QST.  Three  sets 
windings  for  a  combination  of 
anees;  600  ohms,  5200  ohms, 
ohms.  (By  using  center-taps  the  im- 
pedances are  quartered).  The  rdeal  trans- 
former for  a  SSB  transmitter  Other  uses: 
interstage,  transistor,  high  impedance 
choke,  line  to  grid  or  plate,  etc.  Size 
onfy  2"  h.  x  w  w,  x  W  d«  New  and 
fully  shielded. 

Si. 49  ea.,  3  for  $3.95,   10  for  $12.50 

PRECISION 
PLANETARY-VERNIER 

for  exceptionally 
fine  tuning 

Shown  approximately 
actual  sire 

Superb  craftsmanship  dv  Jackson 
Bros,  of  England,  Bail  bearing  drive. 
'  dia.  Shaft  \W  long-  6:1  ratio, 
Vy  fB  for  fine  tuning.  Easily  adapt- 
able to  any  shaft.  Comparable  value 
$5.95  Model  4511   OAF. 

$1.50  ea.  10  for  (13.50 


m*i.W*U* 


BULLS  EYE    BUYS  AT 

ARROW 


ARROW, 

65  Cortlantft  St.,  N.Y.  7.  N.Y. 

212  —  Dlgfay  94730 


ELECTRONICS  INC 

•  525  Jericho  Tpke.,  Mineola,  N.Y.  • 

516  —  Pioneer  2  2290 


900  Rte.  110,  Farmingdale,  N.Y.r 

516  —  MYrtle  4-6822 

18  Isaac  St.,  Norwalk,  Conn.    •  225  Rte.  46,  Totowa,  N.  J. 

203  —  838  4877  201  —  256  8555 
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David  Middelton  W7ZC 
Springdale,  Utah 


Those  Good  Old  Ham  Bands! 


Have  you  taken  a  serious  look  across  any 
ham  band  lately?  Or  are  you  one  of  those 
"restricted  frequency**  operators  who  listens 
and  works  only  on  a  few  kilocycles? 

If  you  are  concerned  with  the  present 
state— and  the  future— of  amateur  radio,  you'd 
better  take  some  time  oil  from  those  round 
tables,  traffic  relays  or  phone  patches  and  see 
what  is  actually  happening  on  your  AMATEUR 
bands, 

What  you  will  hear  will  shock  and  rock 
you  I  It  will  make  you  wonder,  (if  you  have 
been  on  the  air  more  than  a  couple  of  years )  — 
where  are  those  good  old  ham  bands? 

A  listen  on  40  or  80  will  open  your  ears  and 
make  you  wish  for  the  OLD  Bands  more  than 
ever. 

The  shocking  truth  is  that  40  and  80  are 
NOT  lutm  bands  any  longer— at  least  not  the 
type  ham  bands  we  had  which  made  ham  radio 
a  lot  of  fun  and  use! 

Long  concerned  with  this  problem,  I  re- 
cently was  piqued  by  a  note  from  W2NSD/1 
-"Nov.  18-tonight  I  tuned  from  3800  to 
3900  kc  and  heard  loud  commercial  RTTY  or 
CW  signals  on  fourteen  spots.  Each  of  those 
signals  took  up  from  3  to  5  kc.  Therefore— 60 
to  75  kc  of  these  100  kilocycles  were  un- 
usable for  amateur  use!" 

So j  on  the  evening  of  Nov.  30 ,  I  tuned  clear 
across  the  40  meter  band,  from  7,0  to  7-3  mc 
and  I  counted  FIFTY  ONE  non-amateur  sig- 
nals, on  ONE  trip  (15  minutes)  across  the 
band.  These  included  propaganda  stations, 
jammers,  RTTY  and  CW  (commercial  type) 
plus  a  lot  of  unidentifiable  crud.  These  signals 
occupied  from  one  to  10  kc,  so  there  was  not 
much  room  for  amateur  operation. 

Or  was  there?  This  one  trip  across  40  meters 
(as  mentioned  above)  revealed  a  terrific  lot 
of  amateur  QRM  with  stations  piled  up  in 
heaps,  both  on  CW  and  'phone,  and  with 
empty  space  where  one  could  drive  a  Mack 
truck  through— except  for  the  non-amateur  sta- 
tions lying  therein.  Many  of  those  non-amateur 

«*nals  could  have  easily  been  overridden  by 
even  a  moderately  strong  ham  signal,  but  no 
Amateur  was  using  these  frequencies! 


Why? 

It  has  been  noted  by  those  concerned  with 
such  goings-on,  that  ANY  band  tends  to  be- 
come cluttered  and  QRM  eel  with  round- 
tables  traffic  and  RCC  nets,  or  DX  pile  ups— 
in  discrete  spots  on  the  band,  and  with  most 
of  the  band  wide  open,  except  for  non-amateur 
use  or  at  times  with  NO  one  using  these  fre- 
quencies. 

Calls  in  those  "holes"  are  usually  rather 
non-productive  to  a  CQ.  This  is  a  complete 
mystery  to  many  experienced  operators,  Hav- 
ing grown  up  on  the  bands  when  EVERYONE 
tuned  all  over  the  band— (or  else  he  didn't 
work  anyone)  I  am  amazed  to  find  this  crowd- 
ing technique  operating  to  severe  detriment  ol 
amateur  radio. 

True,  some  of  the  non -amateur  signals,  (and 
most  notable  our  very  own  VOICE  Ol- 
AMERICA  stations)  are  impossible  to  work 
through.  Surely  there  are  other  frequencies 
being    used    for    non -amateur    operation    that 

mid  and  should  and  MUST  be  occupied  by 
TS— the  amateurs.  It  is  our  band,  too! 

Is  it  timidity  that  keeps  amateurs  off  these 
frequencies.  Perhaps  it  is,  in  part.  This  con- 
stantly growing  tendency  of  Americans  to  be 
non-controversial  about  anything  has  innocu- 
lated  some  of  them  even  to  refraining  from 
fully  using  their  own  bands. 

Is  it  ignorance?  Ignorance  of  why  this  non- 
amateur  is  there,  on  our  ham  band?  Perhaps 
so,  however  anyone  worthy  of  holding  a  li- 
cense can  easily  determine  in  a  few  short 
seconds  if  the  signals  are  legitimate  amateur 
operation  or  not 

Is  it  the  present  and  increasing  trend  of  an 
inability  to  copy  through  QRM?  If  this  applies 
to  you— then  you  better  turn  in  your  ticket  I 
You  do  not  deserve  or  are  you  entitled  to  a 
"clear  frequency"  in  spite  of  the  shouts  of 
those  ubiquitous  phone-pa tehers. 

Copying  through  normal  QRM  (NOT  the 
deliberate  QRM  generated  by  some  so-called 
amateurs  today)  has  always  been  an  operator's 
greatest  asset  and  achievement.  It  was  not 
until  after  WW2  when  the  Gl-t rained  hams  hit 
the  air,  that  we  ever  heard  an  von  e  demand 
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"a  clear  frequency".  If  you  could  hear  them, 
you  read  them— it  was  as  simple  as  that.  The 
best  filter  in  the  world  is  between  your  ears. 
Couple  that  with  mechanical  or  crystal  filters 
—and  any  good  operator  can  take  a  lot  of  copy 
before  he  yells  uncle! 

So— you  listen  for  these  holes,  determine  that 
the  incoming  signals  are  non-amateur  in  origin 
from  some  guy  who  is  too  timid  to  call  CQ, 
—and  pour  on  the  coal!  You  might  get  a  reply 
but  who  chanced  to  forget  that  he  is  Casper 
Milquetoast  long  enough  to  give  you,  O  Brave 
One,  a  call— and  a  good  QSO  result!  Try  it 
and  seel 

We  Amateurs  had  better  OCCUPY  all  the  [ 
space  on  the  bands  we  have  now— or  we  may 
not  have  any  space,  tomorrow! 

The  intruders  and  die  Institute 

If  you  want  to  help— take  a  trip  across  any 
of  the  bands  with  which  vou  are  familiar.  Note 
the  time,  frequencies  and  type  of  non-amateur 
signals  you  hear.  List  this  information  in  a 
legible  manner  and  send  it  to  IoAR  HQ,  When 
we  receive  enough  such  data,  it  will  be  gath- 
ered together  and  sent  to  Washington,   D.C 

The  IoAR  IS  concerned  and  would  ap- 
preciate YOUR  cooperation  in  this  program, 
whether  member  of  IoAR  or  not 

.  .  .  W7ZC 
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Low  Pass  Audio  Filters 


The  FULL  Story 


A  low-pass  filter  (the  audio  variety,  rather 
than  the  rf  version)  is  an  integral  component 
of  every  amateur  station,  yet  almost  none  of 
us  have  any  real  understanding  of  how  they 
work. 

While  the  filter  mentioned  a  second  ago  is 
the  one  which  takes  the  ripple  out  of  the 
power  supply,  low-pass  filters  for  use  in  the 
audio  chain  of  both  the  transmitter  and  the 
receiver  are  also  in  wide  use.  If  we  under- 
stood them  a  bit  better,  their  use  might  be 
virtually  universal. 

One  of  the  things  that  confuses  the  filter 
issue  so  much  is  its  apparent  simplicity.  Es- 
pecially at  low  power  levels,  the  power-supply 
filter  is  usually  "designed"  by  simply  picking 
out  a  choke  that  will  carry  the  load  current, 
putting  as  big  a  capacitor  as  we  can  afford 
on  either  side  of  it3  and  soldering  the  con- 
nections. What's  more,  this  approach  usually 
works. 

Unfortunately,  a  similarly  free-wheeling 
approach  doesn't  work  so  well  when  we  get 
up  into  the  voice-frequency  range.  And  since 
at  least  two  major  design  techniques  are  em- 
ployed, with  each  of  them  subdivided  into 
several  smaller  types  of  filter,  most  of  us  just 
tend  to  ignore  the  subject  altogether. 

This  is  usually  a  mistake.  A  low-pass  filter 
designed  to  "cut  off"  at  3  kc  will,  in  itself, 
make  a  significant  improvement  in  signal-to- 
noise  ratio  if  added  to  your  receiver.  It  does 
this  by  passing  all  essential  voice  frequencies 
unaltered,  yet  knocking  down  the  level  of 
random -noise  components  above  the  cutoff 
frequency.  Since  our  ears  are  most  sensitive 
in  the  3-to-6  kc  region,  the  6-to-15  dh  reduc- 
tion in  noise  energy  between  3  and  6  kc  shows 
up  as  more  than  that  amount  of  improvement 
in  signal-to-noise. 


.  2ft 
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Fig.   1.  Bosic  three  element  tow  pass  filter. 


In  the  SSB  transmitter,  the  low-pass  filter 
is  assure1  that  the  signal  takes  up  no  more 
spectrum  space  than  necessary*  While  most  o' 
us  assume  a  SSB  rig  has  a  3-kc-wide  signal 
if  it's  modulated  with  input  up  to  10  kc  and 
the  exciter  bandwidth  is  broad  enough,  the 
signal  will  be  that  same  10  kc  wide, 

In  other  types  of  phone  transmitters,  the 
low-pass  filter  keeps  bandwidth  at  the  mini- 
mum possible.  With  AM  or  DSB,  it  will  hold 
it  to  6  kc.  With  FM,  bandwidth  doesn't  de 
pend  entirely  on  signal  frequency  but  rather 
on  amplitude,  but  the  filter  is  a  definite  asset 
even  here. 

Back  to  the  receiver,  even  if  the  if  band- 
width is  only  3  kc  noise  can  still  appear  in  tlr 
audio  chain  outside  the  0-to-3  kc  region;  i* 
the  low-pass  filter  is  near  enough  to  the  out- 
put stage,  this  noise  will  be  eliminated  and 
the  S/N  improvement  will  still  be  noticeable. 

So  you  should  have  a  3  kc  low-pass  filter. 
You  can  buy  them  but  they're  expensive.  So 
let's  look  at  the  ways  and  means  of  making 
them  for  ourselves. 

As  a  starting  point  for  this,  let's  look  at  the 
various  design  techniques.  We  may  not  en1 
up  actually  using  am  of  the  things  we  find 
out  along  the  way,  but  we  will  at  least  knov 

what  we're  doing  when  we  get  to  the  solder- 
ing iron  stage! 

The  two  major  design  approaches  (which 
upplv  to  all  filters,  rather  than  just  to  low-pass 
al  units}  are  known  as  the  "image  parameter 
method"  and  the  "modern  network  theory" 
approach-  Let's  examine  them  both. 

The  "image  parameter  method"  is  the  older 
of  the  two,  and  has  been  the  standard  filter 
design  technique  for  more  than  30  years.  This 
approach  starts  out  with  the  assumption  that 
the  filter  is  terminated  at  each  end  in  an  im- 
pedance which  looks  to  the  filter  like  another 

filter  section^  The  closest  analogy  in  most  ham 
experience  is  the  "flat"  antenna  feedline,  which 
when  terminated  in  the  proper  impedance  looks 
from  the  other  end  as  if  it  were  infinitely 
long.  Similarly,  a  properly-terminated  image- 
parameter  filter  looks  as  if  it  contains  an  in- 
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finite  number  of  sections. 

To  put  it  another  way,  the  properly  termi- 
nated antenna  feedline  also  looks  as  if  it*s  not 
there  at  all,  since  no  matter  how  long  or  how 
short  it  is,  the  impedance*  looking  into  it  re- 
mains the  same  as  that  of  the  antenna.  And 
a  properly  terminated  image-parameter  filter 
will  also  appear  not  to  be  there,  since  its  in- 
put impedance  is  Hie  same  as  that  terminating 
it. 

In  practice,  the  match  can't  be  made  exactly 
perfect.  Over  a  reasonably  narrow  bandwidth, 
a  purely  resistive  termination  (such  as  a  500 
ohm  or  a  1  megohm  resistor)  is  a  useful  ap- 
proximation to  the  proper  terminating  impe- 
dance, and  tt is  is  the  way  the  filter  is  actually 
used* 

While  the  mathematical  derivations  of  all 
the  design  equations  are  exceptionally  high- 
brow, the  design  equation  itself  for  a  low-pass 
filter  such  as  that  shown  in  Fig.  1  is  simple 
enough.  The  value  of  L  (in  henries)  will  lie 
equal  to  twice  R,  divided  by  6,28  times  cut 
oft  frequency  in  cycles  per  second.  R  is  the 
impedance;  if  both  ends  of  the  filter  are  to  see 
the  same  resistance  value,  R  will  be  equal  to 
this  resistance  value  in  ohms.  If  input  and  out- 
put terminations  are  to  be  different,  R  equals 
the  square  root  of  the  product  of  these  values 
(each  expressed   in   ohms). 

If  both  terminations  are  equal,  CI  and  C2 
will  both  be  equal  and  their  value  will  be 
1,000,000  divided  by  6.28  times  cutoff  fre- 
quency in  cps  times  R;  the  result  is  in  micro- 
farads. 

If  terminations  are  unequal,  and  CI  is  to 
be  on  the  low-resistance  end  of  the  filter,  CI 
will  equal  1,000,000  over  6.28  x  freq  x  R1(IVV3 
while  C2  will  be  similar  except  that  R^h  is 
used   in    the   equation. 

These  are  the  standard  "handbook"  equa- 
tions for  low -pass  filter  design,  and  as  men- 
tioned previously  have  been  in  use  for  more 
than  30  years.  A  filter  designed  in  this  manner 
and  terminated  in  its  design  impedances  has 
a  theoretical  cutoff  curve  which  is  3  db  down 
at  cutoff  frequency,  6  db  down  at  1.15  times 
cutoff  frequency,  10  db  down  at  L4  times 
cutoff,  and  20  db  down  <M  2.14  times  cutoff. 
From  there,  attenuation  increases  by  18  db 
every  time  the  frequency  is  doubled. 

With  a  3  kc  cutoff,  such  a  filter  would  theo- 
retically be  18  db  down  at  6  kc,  and  36  db 
down  at  12  kc*  The  —60  db  point  isn't 
reached,  even  theoretically,  until  the  frequency 
reaches  30  kc. 

But  note  that  these  figures  are  all  theoreti- 
cal. The  theory  demands,  however,  that  the 
filter    be    properly    terminated— and    we    don't 
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Fig.  2.  Filter  cutoff  curves. 

have  a  perfect  termination.  In  fact,  the  image- 
parameter  method  of  filter  design  demands 
terminating  impedances  for  the  resulting  fil- 
ters which  are  physically  impossible  to  achieve. 
These  terminations  must  be  pure  resistance 
at  dc,  yet  with  increasing  frequency  must  re- 
duce resistance  (like  a  capacitor)  to  a  com- 
plete short-circuit  at  the  cutoff  frequency, 
then  increase  resistance  (like  an  inductor) 
as  frequency  continues  to  rise.  They  must 
still  look  like  inductors  at  "infinite  ircqueney" 
which  is  somewhere  way  above  the  laser  in 
the  spectrum! 

Using  pure  resistances  instead  of  these  im- 
possible impedances  as  terminations  automat- 
ically makes  our  design  incorrect,  and  as  a 
result  the  theoretical  cutoff  curve  is  seldom 
approached  in  practice.  The  commercial  ac- 
ceptance of  image-impedance  designs  over 
the  years  has  been  due  in  no  small  part  to 
the  extremely  approximate  requirements  in 
most  filtering  applications,  There's  another 
reason,  too,  which  we'll  get  back  to  much 
much  later. 

The  other  approach  to  filter  design,  the 
"modern  network  theory"  design  technique, 
came  into  being  as  engineers  tried  to  overcome 
the  basic  limitation  of  the  image-impedance 
approach.  They  set  up  "circuit  equations"* 
describing  the  performance  they  wanted,  then 
applied  network  theory  to  solve  these  equa- 
tions. 

And  when  they  did,  they  found  that  they 
had  a  few  bonuses.  The  modern  network  theory 
technique  let  them  specify  not  only  the  cut- 
off curve,  but  freed  them  from  the  require- 
ment of  specific  terminating  values  as  well. 
Either  the  input  or  output  termination  can  be 
either  a  short  circuit  or  an  open,  something 
not  possible  with  image-parameter  design,  and 
the  designer  can  specify  at  least  one  other 
filter  characteristic  in  addition  to  the  cutoff 
curve  shape. 

They  had  to  pay  a  price  for  all  this,  though, 
and  the  price  was  an  extremely  complex  de- 
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sign  procedure.  We  don't  pretend  to  com- 
prehend all  the  mathematics  involved  in  it. 
If  you  want  to  try,  you  can  start  with  the 
Journal  of  Mathematics  and  Physu  volume 
18,  pages  257  to  353,  where  an  article  by  S. 
Darlington  titled  "Synthesis  o£  Reactance  4- 
Poles"  appears.  We  haven't  seen  it  and  aren't 
eager  to;  the  reference  is  taken  from  a  foot- 
note in  another  book. 

In  fact,  this  design  technique  barely  got 
off  the  ground  back  in  the  old  days  before 
computers.  But  the  high-speed  calculating 
gadgets  took  the  drudgery  out  of  the  mathe- 
matics, and  let  the  theoreticians  work  out  some 
charts.  These  charts,  in  turn,  made  it  possible 
for  a  run-of-the-mill  engineer  with  an  MS.E.E. 
to  design  a  working  filter  using  modern  net- 
work theory. 

That's  still  quite  a  ways  from  the  Joe  Ham 
level,  but  if  you  want  to  see  the  charts  you 
can  find  them  in  Reference  Data  for  Radio 
Engineers,  Fourth  Edition,  pages  187  to  235, 
Earlier  editions  of  this  book  don't  have  them. 

After  the  design  charts  were  published,  a 
number  of  people  became  enthusiastic  about 
the  performance  of  these  new  filters,  and  the 
word  began  to  get  around.  For  the  most  part, 
the  users  didn't  call  them  "modern  network 
theory"  filters.  As  we  said  before,  the  designer 
has  the  freedom  to  specify  at  least  one  other 
characteristic  of  the  filter  in  addition  to  its 
cutoff  curve,  and  the  design  equations  for 
the  filter  depend  somewhat  on  just  what 
characteristic  the  designer  decides  he  wants. 
The  equations  fall  into  general  classes  known 
to  mathematicians  by  the  names  of  scholars 
who  first  worked  with  the  particular  class  of 
equations,  and  the  filters  became  known  by 
the  name  of  the  class  into  which  their  design 
equations  fell. 

So  we  started  having  Tchebychev  filters 
(sometimes  spelled  Chebishev,  Chebisheff, 
Tchebichef,  or  any  other  similar  combination 
depending  on  how  you  prefer  to  transliterate 
Russian  into  English  pronounciation!)  and 
Butterwortli  filters  showing  up  here  and  there, 
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Fig.    3.  Three  element  Chebishev  filter  for   3    kc 
with  matching  stage  as  designed  in  text. 


In  radar  and  certain  kinds  of  computer  work, 
I  here  was  a  ne  for  a  filter  which  would 
transmit  a  pulse  smoothly,  and  this  called  for 
a  sp<  1  phase  characteristic.  The  resulting 
filter  was  known  as  a  "maximally  linear  phase* 
design,  But  all  of  these  are  modern  network 
theory  filters. 

What  do  they  do?  Let's  start  by  seeing 
whal  they  all  have  in  common,  They  can  be 
designed  for  any  desired  value  of  terminating 
impedance,  and  one  of  the  two  terminations 
ran  be  either  an  open  or  a  short  circuit.  This 
means  that  we  can  design  a  filter  to  feed  a 
vacuum  tube  grid  circuit  without  having  to 
waste  any  power  in  a  terminating  resistor 
(provided  a  dc  grid  return  exists  through  the 
filter  itself).  They  can  be  designed  for  almost 
any  cutoff  curve  shape. 

The  Chebishev  (that's  the  simplest  spelling) 
filler  provides  the  sharpest  possible  cutoff  rate, 
at  a  small  price.  The  price  is  "ripple"  in  the 
passband,  which  means  that  instead  of  having 
an  absolutely  flat  response  below  the  cutoff 
frequency,  some  frequencies  below  cutoff  will 
be  attenuated  slightly  as  compared  to  others. 
However,  this  ripple  can  be  reduced  to  a 
value  as  low  as  desired,  bv  trading  sharp  cut- 
off  for  low  ripple. 

A  Chebishev  design  using  the  same  elec- 
trical circuit  as  that  of  Fig.  1,  but  having  3 
db  variation  of  response  within  the  passband, 
will  be  29  db  down  an  octave  above  cutoff 
frequency.  This  is  11  db  more  attenuation  than 
the  theoretical  curve  of  the  image-parameter 
design,  and  what's  more,  this  is  the  practical 
value  as  well  as  the  theoretical  one-  With  the 
image-parameter  design,  the  theoretical  value 
could  never  be  reached. 

If  we  reduce  the  passband  ripple  of  this 
filter  to  1  db,  which  for  ham  use  would  be 
flat  so  far  as  we  could  ever  tell,  it  1!  27  db 
down  an  octave  above  cutoff,  9  db  better 
than   the  older  approach, 

When  the  passband  ripple  of  the  Chebishev 
design  is  reduced  to  nothing  at  all,  we  find 
thai  we  have  (instead  of  a  Chebishev  equa- 
tion) a  "Butterwortli  response",  As  we  would 
expect  when  trading  cutoff  slope  for  passband 
flatness,  the  cutoff  isn't  so  sharp  as  that  of 
the  Chebishev.  In  fact,  it's  identical  with  the 
theoretical  cutoff  curve  of  the  image-parameter 
design,  This  slope,  however,  is  achievable 
whereas  the  theoretical  design  of  the  image- 
parameter  filter  isn't  possible.  Well  come 
bark  to   this  point   later, 

Slowest  of  all  the  modern-network-theory 
filters  in  cutoff  rate  is  the  maximally-linear- 
pi  mm*  design.  It  is  only  12  db  down  at  twice 
the   cutoff   frequency,   and   doesn't   reach   its 
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full  cutoff  rate  until  almost  three  times  cutoii 
frequency  is  fed  through  it.  At  that  point,  it's 
21/2  db  down,  and  attenuation  increases  from 
there  at  a  rate  of  18  db  per  octave. 

Keep  in  mind  that  all  the  way  through  this 
we  have  been  talking  about  the  simple  two- 
capacitor-one-inductor  filter  configuration  of 
Fig.  I.  Much  sharper  cutoff  is  obtainable  by 
using  additional  reactive  elements  in  the  filter. 
A  7 -pole  Chebishev  design,  with  four  capaci- 
tors and  three  inductors,  can  he  made  to  be 
70  db  down  at  just  twice  cutoff  frequency, 
and  this  with  only  ]  db  of  ripple  in  the  pass- 
band.  Allowing  3  db  of  passband  ripple  would 
get  us  another  5  db  of  rejection  at  twice 
cutoff  frequency,  or  a  total  of  75  db  down. 
This  is  truly  signal-slicing  performance. 

But  as  pointed  out  earlier  the  use  of  mot! urn 
network  theory  filter  design  techniques  allows 
us  to  improve  our  cutoff  rate  by  some  10  db 
(approximately)  in  the  important  region  just 
above  the  cutoff  frequency  with  even  the 
simple  3-eIement  filter  of  Fig.  ly  so  let's  go 
into  the  simple  filter  a  bit  more  thoroughly. 
Along  about  here,  you're  probably  thinking 
"This  is  all  very  well,  but  if  a  graduate  engi- 
neer has  difficulty  designing  a  filter  by  these 
methods  then  what  are  they  wasting  all  that 
space  for!"  There's  a  reason,  and  we  Ye  about 
to  unveil  it.  Before  we  do,  take  a  look  a* 
Fig.  2  which  is  a  response  curve  showing  the 
performance  of  various  filter  designs.  This 
shows  more  clearlv  than  words  the  differences 
between  the  types  we've  been  talking  about. 
Fig,  2  should  complete  the  job  of  selling 
you  on  modern  network  theory  designed  fil- 
ters, and  prepare  you  for  the  idea  of  building 
one  for  yourself,  Don't  worry  about  the  com- 
plexity of  the  design  technique. 

Here's  why  you  don't  need  to  worry:  While 
the  charts  and  equations  are  indeed  formid- 
able, the  actual  filter  itself  looks  just  like  the 
ones  in  your  receiver  power  supply,  that 
shown  in  Fig,  1*  So  far  as  construction  of  the 
filter  is  concerned,  the  only  difference  between 
a  3  db  ripple  Chebishev  and  an  old  image- 
parameter  design  is  in  the  parts  values  em- 
ployed. 

And  in  digging  through  all  the  design  data, 
we  stumbled  across  a  technique  which  by- 
passes all  the  complexity  and  gives  you  the 
proper  parts  values  almost  instantly. 

Interested?  We'll  warn  you  right  here  that 
there's  a  little  arithmetic  involved,  but  it's 
no  more  complicated  than  that  you  must  use 
tt)  determine  row  big  a  resistor  must  be  to 
drop  the  voltage  for  your  screen  grids. 

The  starting  point  for  our  new  design  tech- 
nique is  a  "table  of  coefficients"  which  appears 


as  Table  1,  As  you  can  see,  the  fancy  name 
refers  only  to  a  list  of  numbers,  For  any  one 
type  of  filter  design,  there's  one  number 
which  applies  to  CI,  another  to  C23  and  the 
third  to  L,  The  different  values  which  these 
numbers  have  from  filter  type  to  filter  type 
makes  the  difference  in  the  design. 

Or  in  other  words,  this  table  of  coefficients 
includes  everything  that  differs  from  filter  to 
filter,  for  all  the  filter  types  listed. 

Along  with  this,  you'll  need  a  reactance 
chart  unless  you  want  to  calculate  reactance 
values  according  to  the  classic  formulas.  Induc- 
tive reactance  equals  6,28  times  frequency  in 
cps  times  inductance  in  henries,  while  capaci- 
tive  reactance  equals  1  over  6.28  times  fre- 
quency in  cps  times  capacitance  in  farads  (to 
use  mf.  instead,  put  1,000,000  above  the 
line  instead  of   1). 

Decide  what  impedance  values  you  want 
for  terminating  the  filter,  and  what  you  cut- 
off frequency  is  going  to  be  (in  case  you 
haven't  gathered,  "cutoff  frequency"  is  that 
frequency  at  which  response  drops  3  db). 
Use  the  reactance  chart  or  the  formulas  to 
determine  how  many  henries  of  inductance 
provide  reactance  equal  to  the  terminating 
impedance,  at  cutoff  frequency.  For  instance, 
if  terminating  impedance  is  to  be  470  ohms 
and  cutoff  frequency  is  to  be  3  kc,  the  induct- 
ance value  corresponding  to  these  values  will 
be  25/1000  henry  or  25  millihenries. 

Similarly,  determine  the  amount  of  capaci- 
tance required  to  provide  reactance  equal  to 
the  termination  at  cutoff  frequency*  For  470 
ohms  and  3  kc,  the  value  is  0,113  uf. 

Now  go  to  the  table  of  coefficients  and  pick 
out  the  type  of  filter  you  want.  Multiply  the 
inductance  value  you  just  detenu ined  by  thr 
"L"  coefficient  for  your  desired  filter,  and 
multiply  the  capacitance  value  by  the  MC1" 
coefficient  to  get  the  value  of  CI,  and  by  the 
t4C2"  coefficient  for  the  value  of  C2. 

For  example,  to  continue  with  our  470  ohm 
3  kc  design,  let's  see  what  values  give  us  a 
I-db  Chebishev  filter,  if  the  output  of  the 
filter  sees  an  open  circuit  (such  as  the  grid 
of  an  amplifier  tube  with  no  shunt  resistor). 
The  "L"  coefficient  is  1.465,  so  we  multiply 
our  25  millihenries  by  this  value  and  find 
that  we  need  a  36.7  mh  inductor.  Similarly. 
I  I  must  be  1.11  times  0.113  uf,  or  0.1255 
uf,  and  C2  is  1.64  times  0.113,  or  0.1855  Mf. 
The  470  ohm  side  of  the  filter  is  that  on 
which  CI  appears. 

Now  that  we  have  our  values,  what  can  we 
do  with  them?  None  of  them  are  over-the- 
counter  items  at  our  friendly  radio  store*  We 
could  go  out  and  get  an  expensive  variable  in- 
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FILTER 
TYPE 

image 
Parameter 

Linear 
Phase 

Loaded 
Butter  worth 

Unloaded 
Butterworth 

Loaded 
1-db 

Chebishev 

Unloaded 
1-db 

Chebishev 

Loaded 

3-db 

Chebishev 

Unloaded 

3-db 
Chebishev 

CI 

1 

0.338 

1 

O.SO 

2,21 

1.11 

3,36 

!  .68 

C2 

1 

0.455 

1 

0.67 

2.21 

L64 

3.36 

2.03 

L 

2 

1.G23 

2 

o;7  s 

im 

1.465 

0.71 

1.17 

Table  1 — Coefficients  for  3  element  filters 


ductor  for  L,  then  try  to  set  it  to  the  precise 
value.  But  we  have  a  few  other  choices  too. 

For  instance,  good  quality  inductors  are 
available  in  certain  fixed  values.  The  RTTY 
gang  has  been  using  88  mh  toroids  for  years; 
44  mh  toroids  are  available  just  as  easily  (the 
88*s  actually  have  two  22  mh  windings,  in 
most  cases). 

High-inductance  rf  toils  are  also  easilv 
available.  For  example,  J.  W.  Miller  Co.  lists 
a  type  6308  25  mh  coil,  ±5%,  for  less  than 
$1.50.  They  also  have  a  6310  50  mh  unit 
for  about  the  same  price.  Adjustable  rf  coils 
can  also  be  purchased,  if  you  have  any  means 
for  setting  the  value  to  precisely  what  you 
waul  and  knowing  when  you  get  there.  Miller 
has  a  line  in  their  22 A  series  (22A102RBI 
through  22A101RBI)  which  offers  complete 
coverage  from  5.3  mh  to  125  mh.,  and  the 
most  expensive  is  priced  just  under  $2,  All 
of  these  coils  have  fairly  good  Q,  which  is  an 
important  point  in  modern-network-theory 
design, 

When  you  need  more  inductance  than  these 
values,  as  you  will  if  you  design  filters  with 
impedances  up  in  the  100K  to  1  megohm  re- 
gion, then  the  simplest  way  to  do  it  is  to  work 
backwards*  Do  a  preliminary  calculation  as 
just  described  to  find  out  the  inductor  value 
needed  for  your  original  set  of  specifications. 
Pick  the  closest  value  to  this  you  can  get,  and 
reverse  the  entire  procedure. 

Going  back  to  our  example,  let's  re-work 
it  to  use  that  Miller  6310  50  mh  coil  just  to 
show  how  this  backward  approach  works. 
We  know  that  the  actual  coil  value  is  1.465 
times  the  reactance  value,  so  for  the  actual 
coil  to  be  50  mh  the  intermediate  reactance 
value  for  the  coil  must  be  50/1.465  or  34,1 
mh.  This  is  the  value  with  which  we  enter 
the  reactance  chart.  The  chart  tells  us  that 
34.1  mh  will  have  470  ohms  of  reactance  at 
2.2  kc,  and  that  at  3  kc  the  reactance  will 
be  641  ohms. 

To  use  the  50  mh  coil,  we  have  a  choice. 
We  can  move  our  cutoff  frequency  down  to 
2.2  kc,  or  we  can  increase  our  terminating 
impedance  to  641  ohms.  The  preferred  pro- 
cedure usually  is  to  increase  the  terminating 
impedance,  because  the  cutoff  frequency  is 
one  of  the  more  important  design  character- 


istics.  The   terminating  impedance  usually   is 
more  a  matter  of  choice  and  convenience, 

With  the  impedance  changed  to  641  ohms, 
we  recalculate  the  values  for  CI  and  C2>  They 
come  out  to  be  0.0933  iif  at  CI  and  0.138 
at  C2;  a  0.0091  pf  5%  tolerance  unit  lor  CI 
and  a  0.14  uf  2%  tolerance  unit  at  C2  would 
probably  be  plenty  close  enough,  but  if  you 
prefer  to  be  a  bit  more  precise  you  can  build 
up  the  values  by  parallelling  capacitors  until 
you  reach  the  exact  figures. 

To  get  the  filter  terminated  properly  in  641 
ohms,  now,  may  take  a  bit  of  doing.  The 
starting  point  would  be  a  680  ohm  5%  com- 
position (not  wirewound)  resistor  across  the 
input.  If  the  filter  is  to  be  fed  from  a  500  ohm 
source  (transformer  or  line)  an  UK  ohm  re- 
sistor in  series  between  the  source  and  the 
filter  will  both  isolate  the  low  source  imped- 
ance from  the  filter,  and  transform  the  total 
terminating  impedance  to  643  ohms  which 
is  plenty  close  enough.  However,  the  voltage- 
divider  art  ion  of  the  680  ohms  and  UK  in 
series  will  result  in  some  44  db  of  loss,  so  the 
idea  doesn't  work  out  too  well.  Note  that  this 
loss  is  in  the  terminating  network  ahead  of 
the  filter,  not  in  the  filter  itself, 

A  cathode  follower  stage  may  be  designed 
to  have  almost  any  desired  output  impedance, 
and  this  is  probably  the  best  way  to  match 
that  641  ohms.  Output  impedance  at  the 
cathode  itself,  in  the  cathode  follower,  is  ap- 
proximately equal  to  1/gm  where  gm  is  the 
tube's  transconduetance.  A  12AX7  operating 
at  100  volts  from  plate  to  cathode  and  — 1 
volt  grid  bias  has  a  gin  of  0.00125  mho,  so 
output  impedance  would  be  800  ohms.  The 
cathode  resistor  (load  resistor)  is  effectively 
in  parallel  with  this,  so  by  using  a  3230  ohm 
ithode  resistor  we  could  get  our  641  ohm 
impedance  (800  ohms  and  3230  ohms  in 
parallel  equal  641  ohms).  Using  a  standard 
value  3300  ohm  resistor  would  raise  output 
impedance  only  2  ohms  and  would  be  the 
way  to  do  it. 

Under  these  operating  conditions,  the  plate 
current  of  the  tube  is  Ja  ma,  which  would  give 
1.65  volts  across  the  resistor.  Since  we  want 
only  1  volt  bias,  the  load  resistor  and  the 
bias  resistor  must  be  made  separate.  The 
3300-ohm    load    resistor    and    a    2K,    5%    bias 
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resistor  would  be  placed  in  series,  with  the 
2K  connected  to  the  cathode  and  the  3300 
to  ground.  The  2K  would  be  bypassed  with 
a  high-value  low- voltage  capacitor  (say  100 
|jf  at  6  volts)  and  the  grid  resistor  would  be 
returned  to  the  junction  of  the  two  resistors. 
Output  would  be  taken  from  this  same  junc- 
tion. 

With  such  a  hookup,  the  "gain"  of  the 
cathode  follower  would  be  approximately  0.8, 
which  is  less  than  2  dh  loss  in  the  matching. 
Although  a  few  more  parts  and  another  tube 
are  required  to  do  it,  the  result  is  42  db  less 
matching  loss. 

The  circuit  for  this  particular  matching  ar- 
rangement is  shown  in  Fig.  3,  which  also  in- 
eludes  the  filter  (separated  by  a  dashed  line). 
Input  impedance  at  the  12AX7  grid  is  about 
10  megohms;  it  can  be  connected  to  almost 
any  point  without  loading  the  source. 

While  weve  gone  into  considerable  detail 
for  our  sample  1  db  Chebishev  filter  design, 
the  same  approach  is  true  for  any  filter  type 
listed  in  Table  I.  Simply  pick  your  filter,  using 
the  curves  in  Fig,  2  as  a  guide,  and  folio*, 
the  procedure  through,  working  backwards  if 
necessary  to  use  the  parts  you  have  available. 

Quite  a  ways  back  there  we  mentioned  that 
there  was  an  additional  reason  why  the  image- 
parameter  filter,  though  theoretically  impossi- 
ble, had  been  such  a  success  through  the  years. 

The  sharp-eyed  among  you  may  have  al- 
ready noticed  that  the  coefficients  listed  in 
Table  I  for  the  image-parameter  filter  values 
and  for  the  loaded  Butterworth-response  filter 
are  identical.  This  is  no  error.  The  two  designs 
come  up  with  identical  parts  values,  though 
the  approach  by  which  they  are  achieved 
varies  radically. 

And  the  Butterworth  is  a  modern-network- 
theory  design,  which  does  allow  the  theoreti- 
cal performance  to  be  achieved,  while  the 
image-parameter  approach  doesn't. 

If  all  this  seems  to  be  somewhat  confusing, 
don't  be  larmed.  It's  confusing  to  the  engi- 
neers, too.  The  real  difference  is  in  the  mathe- 
matical excursions  underlying   the  design. 

Perhaps  this  will  be  made  a  bit  more  clear 
by  taking  a  couple  of  examples,  An  image- 
parameter  filter  can  be  designed  (by  its  theory) 
to  be  placed  between  two  unequal  imped- 
ances, something  like  a  quarter-wave  antenna 
feed  line  is  used  to  match  the  different  im- 
pedances of  line  and  load.  For  instance,  a 
500-ohm  image-impedance  filter  could  be  ter- 
minated in  500  ohms  at  each  end,  or  it  could 
be  placed  between  a  250  ohm  source  and  a 
10,000  ohm  load*  It  would  make  no  difference 
in  the  design  of  the  filter;  parts  values  would 


remain  the  same,  But  the  loaded -Butterworth 
design  which  uses  the  identical  parts  values 
could  be  used  only  with  500  ohms  in,  and 
500  ohms  out.  The  values  would  be  wrong, 
with  any  other  set  of  terminations. 

Since  many  image-parameter  filters  are 
used  between  equal  impedances,  where  they 
are  identical  in  performance  to  the  Butter- 
worth (or  for  that  matter,  are  Butterworth 
filters),  the  results  have  naturally  been  good. 
But  the  theorv  on  which  they  are  based  can- 
not  explain  the  performance,  as  can  the 
modern-network-theorv    approach. 

This  is  why  you  don't  find  the  image-para- 
meter filter  curve  shown  in  Fig*  2;  it's  the 
same  as  the  Butterworth,  if  the  filter  termi- 
nates in  equal  resistances.  If  not,  the  curve 
can't  be  drawn, 

A  bit  should  be  said  about  some  of  the 
terms  we've  been  tossing  around.  As  we  use 
it,  a  "loaded"  filter  is  terminated  in  enual 
impedances  at  each  end.  An  "unloaded"  filter 
is  terminated  in  its  design  impedance  at  the 
input,  but  outnut  sees  an  open  circuit  such 
as  a  tube  grid  without  shunt  resistance.  If 
some  dc  return  is  needed  on  the  output, 
shunt  resistors  can  be  used  provided  tha* 
their  value  is  at  least  10  times  (and  preferably 
more)  that  of  the  filter's  design  impedance. 

Notice  that  we  haven't  mentioned  the  M- 
derived  filter;  this  is  deliberate.  Design  and 
construction  of  a  gond  M-derivM  filter  is 
much  more  difficult  than  that  of  a  sharp- 
cutoff  modern-net  work -theory  design,  and  the 
MXT  design  can  give  just  as  much  attenua- 
tion without  any  of  the  accompanying  prob- 
lems. 

Should  you  want  or  need  these  sharp-cutoff 
characteristics,  you  can  use  the  data  in  Table 
I  with  the  design  technique  already  described 
to  obtain  values  for  5,  and  7  element  MNT 
filters.  Here's  how:  you  design  a  1  db  ripple 
3  element  Chebishev,  loaded,  and  then  build 
two  of  them.  The  two  are  then  stacked  end-to- 
end  (combining  C 1  of  the  second  with  C2  of  the 
first)  to  form  a  5  element  filter.  Similarly, 
tliree  of  them  form  a  7  element.  With  this 
approach,  7  element  performance  is  achieved 
while  retaining  3  element  design  simplicity. 
Keep  in  mind  that  the  ripple,  like  the  rejec- 
tion, adds  together,  so  that  three  1  db  ripple 
designs  stacked  up  on  end  would  have  a  total 
of  3  db  passband  ripple. 

Which  brings  us  to  the  end  of  the  story 
about  af  low-pass  filters.  The  rest  is  up  to  you; 
dig  out  those  old  filter  chokes  and  the  solder- 
ing iron,  and  give  your  rig  another  10  to  20  db 
of  effective  gain! 
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NEWS  FROM  THE  INSTITUTE  OF  AMATEUR  RADIO 

Compiled  by  A.  David  Middetton  W7ZC,  Secretary 


Challenging  contest  for  young  members 

In  keeping  with  the  Institute's  program  for 
advancement  in  amateur  radio  through  individual 
effort  and  achievement,  loAR  announces  its  first 
Building-Writing  Contest— open  only  to  loAR 
Members  whose  birthdate  falls  after  July  15,  1946, 

First  Prize— a  $25  Savings  Bond,  and  publi- 
cation at  space  rates  in  T'S,  for  Ihe  best  construc- 
tion article  for  an  original  piece  of  AR  equipment 
having  at  least  five  tubes  or  transistors. 

Second  Prize — a  $15  Gift  certificate,  (good 
toward  the  purchase  of  any  73-advertised  mer- 
chandise) and  publication  at  space  rates  in  73  for 
the  best  construction  article  on  an  original  piece  of 
AR  equipment  having  at  least  three  tubes  or  tran- 
sistors. 

Third     Prize a    $10    Gift    certificate     (good 

toward  the  purchase  of  any  73-advertised  mer- 
chandise) and  publication  at  space  rates  in  73,  for 
the  best  construction  article  on  an  original  piece 
of  AR  equipment  having  less  than  three  tubes  or 
transistors. 

All  design,  construction,  photographs  and  text 
material  must  describe  only  original  equipment. 
Entries  must  not  be  copied  from  articles  or  equip- 
ment in  any  magazine  or  handbook.  Kit  construc- 
tion or  modifications,  in  any  form,  are  not  eligible. 

All  material  submitted  will  be  considered  by 
competent  loAR-selected  judges.  Their  decision 
will  be  final.  Certification  of  contestant's  birthdate 
may  be  required  by  the  judges,  loAR  membership 
will  be  checked  by  the  loAR  Membership  Dept 
No  correspondence  will  be  conducted  by  loAR  HQ 
regarding  this  contest. 

Non-winning  entries  will  be  returned  only  if 
accompanied  by  adequate  first  class  postage. 

To  be  eligible  for  this  contest,  entries  must  be 
receieved  not  later  than  July  15,  1966,  at  loAR 
HQ,  Springdale,  Utah,  84767. 


loAR  acclaims  VHF-UHF  performance 

The    Institute    announces    its    new    VHF-UHF 

certificate "For  Outstanding  Performance  on  the 

VHF-UHF  bands"  based  on  certified  two-way 
QSOs  above  144  me.  This  Certificate  will  be  pre- 
sented   to    an\    amateur   for   the  first   ten   states 


worked  on  VHF-UHF,  and  certified.  Later  en- 
dorsements will  be  given  for  each  additional  ten 
states,  worked  and  certified,  in  writing. 

The  Institute  will  present  its  "loAR  50"  trophy 
to  the  first,  amateur  who  makes  two-way  VHF- 
UHF  contact  with  alt  fifty  states,  on  frequencies 
above  144  mc.  The  recipient  will  also  receive  wide 
and  appropriate  recognition  for  this  outstanding 
demonstration  of  VHF-UHF  technical  and  opera- 
tional skills, 

loAR,  quick  to  recognize  the  importance  of  the 
new  techniques  and  skills  required  in  making  DX 
contacts  thru  repeaters  and  satellites,  welcomes 
inclusion  of  valid  conformation  of  such  contacts  in 
all  applications  for  both  the  loAR  50  Award  and 
the  VHF-UHF  certificates. 

The  loAK  certificate  of  merit 

The  Institute  oilers  Certificates  of  Merit  to  any 
amateur  meeting  certain  technical  requirements,  as 
follows: 

"For  Individual  Technical  Achievement*  to 
those  who  hold  a  valid  Extra  Class  license  issued 
by  FCC,  or  its  foreign  equivalent— or  those  who 
pass  a  comprehensive  written  technical  examina- 
tion prepared  by  loAR  and  given  under  the  direct 
supervision  of  loAR  Members  at  club,  loAR  chap- 
ter, hamfest  or  convention  sessions* 

Arrangements  must  be  made,  by  an  loAR  Mem- 
ber, through  HQ,  for  at  least  two  persons  (at  one 
time)  to  take  the  examination  at  a  specified  club 
or  chapter  meeting. 

Examinations  will  be  conducted  at  conventions 
and  hamfests  when  suitable  arrangements  are 
made,  well  in  advance,  between  the  sponsoring 
committee  and  the  loAR. 

This  loAR  examination  consists  of  a  number  of 
multiple-choice  questions  covering  the  entire  tech- 
nical field  of  AR,  including  theory  and  practice* 
Completed  test  papers  will  be  returned  to  loAR 
HQ  for  grading,  A  passing  grade  of  75  will  be 
required. 

If  tliis  grade  is  not  achieved,  the  applicant  may 
again  take  the  test  after  12  months.  No  code  test 
is  included. 


loAR — Totally  Dedicated  to  the  Betterment  and  Preservation  off  Amateur  Radio. 
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IoAR  attends  SAROC 

Tin.1  first  Sahara  Amateur  Radio  Operator's 
Convention,  Jan  nan  7-9 th,  sponsored  solely  by 
Hotel  Sahara,  Las  Vegas,  was  a  huge  success. 

IoAR's  booth  was  staffed  by  W7ZC  and  his  wife 
Charlet,  ably  assisted  by  IoAR  members* 
WA6VTLt  W7RIF  and  others.  We  met  many 
friends  of  IoAR  and  made  a  lot  of  new  ones  (and 
members)  through  the  medium  of  IoAR  literature 
and  plain  talk  about  IoAR  aims  and  accomplish- 
ments, 

IoAR  was  the  only  amateur  organization  offi- 
cially represented  at  SAROC,  73  was  the  only  ham 
magazine  having  a  display  or  representation.  We 
were  one  of  the  twelve  exhibitors. 

SAROC  was  and  will  be  an  open  convention.  It 
was  not  "controlled"  so  everyone  had  a  ball  be- 
cause there  were  no  boring  speeches. 

There  were  excellent  prizes,  a  registration  of 
339,  plenty  of  ham  spirit,  exciting  technical  talks 
including  one  on  space  communication,  plus  fun 
and  extra  treats  provided  by  the  Fabulous  Sahara! 
This  was  a  convention  to  remember.  Hotel  Sahara 
has  announced  January  5-8,  1967  for  their  Second 
Annual  SARO( 


Las  Vegas  coordinates  AR  and  CB 

Radio  amateurs  and  CR'ers  in  Las  Vegas, 
Nevada,  are  organizing  a  joint  AR-CB  emergency 

facility,  WA7EMP,  the  prime-mover  of  this  worth- 
while effort,  asked  IoAR  to  seek  information  from 
groups  in  other  localities  who  are  working  on 
similar  projects.  News  on  either  positive  or  nega- 
tive results  would  be  welcomed  by  WA7EMP, 

Note  to  new  readers 

If  you  are  reading  your  first  "News  of  the  IoAR 
column,  plase  be  advised  that  information  of  vital 
significance  was  contained  in  the  January  and 
February  '66  issues  of  73.  If  you  are  unable  to 
obtain  a  copy,  write  IoAR  HQ  for  a  reprint, 
available  until  limited  supply  is  exhausted- 


Membership  in  IoAR 

If  you  approve  of  this  IoAR  approach  and  are 
not  a  member  we  extend  a  hearty  welcome  for 
you  to  join  us. 

The  IoAR  story  on  tape 

loAJft  is  preparing  tapes  (3£  ips,  monaural)  to  be 
made  available  to  clubs. 

The  narrated  stody  of  IoAR  will  be  15  to  20 
minutes  in  length  and  will  include  details  on  the 
purpose  and  goals  of  the  Institute,  its  membership 
and  organizational  structure,  its  awards  and  other 
informative  IoAR  data. 

These  tapes  will  be  loaned  to  clubs,  without 
charge.  IoAR  HQ  will  appreciate  their  prompt 
return  after  they  have  served  their  purpose  in  your 
group  so  that  we  may  send  them  out  to  another 
club. 


-  - 


Important  IoAR  Addresses 

For  all  correspondence  except  that  regarding 
membership  and  supplies: 
Institute  of  Amateur  Radio 
Springdale,  Utah  84767 

For    membership    correspondence    and    IoAR 

supplies: 

Institute  of  Amateur  Radio 

Peterborough,  N.H.  03458 


will  add  a  unique 


The  IoAR  Story on  tape- 
touch  to  your  club  meeting( 

IoAR  invites  an  officer  of  your  club  to  make  a 
written  request  to  IoAR  HQ  for  a  tape; 

Collector's  item— The  Oscar  Story! 

Last  Spring,  OSCAR  3  made  radio  history.  The 
full  story  of  the  fabulous  Oscar  project  is  now  told 
on  a  1200  ft  7-5  ips  monaural  tape  thru  the 
courtesy  of    K6LFH. 

This  historical  narration  and  the  "sounds  of 
Oscar**  is  now  available  through  Mrs.  Marie 
Welsh,  WA6VTM,  for  the  incredibely  low  price 
of  $1,25  postpaid;  Get  one  of  these  tapes  and 
learn  about  OSCAR,  its  problems,  thrills  and  out- 
standing successes; 

(WA6VTM  is  an  active  member  of  the  Lockheed 
Amateur  Radio  Club  and  a  Founding  Member  o! 
IoAR. 
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INSTITUTE  OF  AMATEUR   RADIO       \ 
MEMBERSHIP  APPLICATION  ■ 

(Use  separate  sheet  if  desired}  j 

I 


Name 


- 


■  **«»■ 


Call 


i       • 


■       44 


i  Address 


!  City 


. 


State 


Zip 


MARCH  1966 


I 
i 
I 
I 
I 
I 
I 
I 
i 

•  ; 

!        .    $5  enclosed  for  one  year  membership  in  , 

i  IoAR.  f 

■ 

!  ■ 

■  .  ,  _$7  enclosed  for   IoAR   membership  and  J 
|  one  year  of  73.  i 

i  j 

i  i 

i        .  .  I  am  a  new  member  of  IoAR. 

S  » 

■  .  .1  am  a  Charter  IoAR  member  and  desire  J 
[  to   have   my   membership   continuous.  , 

!  ; 

!  This  is  a  renewal  of  73  but  a  New  IoAR  i 

i  membership.  J 

!  ■ 

J  Please  send  check  or  money  order  (cash  sent  , 

i  at  senders  risk)  to:  • 

i  ■ 

I  ■ 

i  Institute  of  Amateur  Radio,  Inc.  J 

■  Membership  Department  % 

\  Peterborough,  N.H,  03458  i 

■  , _. . . _^  _  ______  —  —  _ 
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Gus:  Part  10 


1  am  writing  this  chapter  while  I  am  in 
Iceland.  Just  how  I  ended  up  in  Iceland,  in  a 
few  words  is  this:  I  departed  from  Glascow, 
Scotland  for  the  Faroes  Islands,  and,  as  usual 
for  this  part  of  the  world,  the  weather  was 
foggy*  rainy  and  cold.  We  left  about  10:30 
AM  and  at  1:30  PM  we  were  over  the  Faroes. 
The  weather  had  gotten  worse  and  we  were 
informed  that  the  DC-3  could  not  land  at  the 
Faroes  and  we  were  going  to  go  on  to  Iceland 
and  probably  would  come  back  to  the  Faroes 
the  next  day.  This  was  3  days  ago! 

Yesterday  I  went  on  a  tour  to  see  some  of 
the  sights  around  Reykjavik.  It  was  a  very 
short  tour  but  I  did  see  some  of  the  hot  springs 
around  here.  I  saw  many  places  where  steam 
was  coming  up  out  of  the  ground.  One  of 
these  geysers  could  be  made  to  flare  up  by 
putting  soap  down  into  it.  This  one  squirted 
up  about  150  feet,  steam  and  hot  water  mixed 
together— boy,  what  a  smell;  just  like  rotten 
eggs!  I  saw  one  place  where  they  had  taken 
one    of    these    geysers    and    were    piping    the 

team  to  Reykjavik,  15  miles  away,  where  it 
is  used  to  heat  the  houses.  I  suppose  this  is  the 
world's  cheapest  city  heat.  Up  in  this  area  also 
were  many  hothouses  where  they  grow  tropi- 
cal vegetables  and  fruits.  I  actually  saw  bana- 
nas and  oranges  being  raised  here  in  Iceland! 
There  were  such  items  as  tomatoes,  melons, 
cucumbers,  lettuce,  etc.,  growing  in  profusion. 
Last  week  I  was  down  at  4U1ITU  in  Gen- 
ova  during  their  annual  get-together,  Stu- 
W2GHK  met  me  there  and  plans  for  the  fu- 
ture were  discussed  at  length.  We  have  some 
good  plans— sure  hope  they  work  out.  K2HLB 
put  on  a  good  cocktail  party  for  the  gang 
there.  Many  good  speakers  were  on  hand  and 
some  very  interesting  things  were  discussed. 
Bill  Orr  W6SAI  held  the  attention  of  every- 
one with  his  talk  on  satellite  communications. 

(A  hint:  you  fellows  had  better  start  learning 
more  aboul  this  business  of  communicating  by 
satellites— it's  the  coming  thing,   and  I   think 

maybe   one   of   these    days    there    will   be    a 


DXCC  b\  satellite  QSO's.)  I  even  gave  my 
little  speech  on  DXpeditioning.  Sure  did  meet 
some  FB  people  there  and  hope  next  year 
Peggy  and  I  will  be  able  to  attend  together. 

Looking  out  my  hotel  room  here  in  Reyk- 
javik I  notice  that  every  building  here  seems 
to  be  almost  brand  new.  Things  are  really 
booming  here.  Just  a  few  minutes  ago  I  asked 
for  a  cup  of  coffee  here  at  the  Saga  Hotel 
where  I  am  staying  and  found  that  it  was 
about  52  cents.  Coffee  in  the  Waldorf-Astoria 
in  NYC  is  not  that  much.  Bring  plenty  of 
money  if  you  ever  come  to  this  place*  because 
if  this  is  a  sample  of  how  things  are  in  Iceland, 
it  will  cost  you  plenty!  Now  it's  time  to  get 
back  to  mv  storv. 

1  was  telling  you  that  I  made  the  trip  from 
Nairobi  to  Dar-es-Salaam  by  African  bus.  I 
was  the  only  pale  face  on  the  en  I  ire  trip, 
which,  incidentally,  was  very  cheap,  costing 
only  about  $6.00.  The  trip  takes  two  days  and 
one  night.  Three  drivers  were  "used  up,"  and 
I  mean  used  up.  I  have  never  been  able  to 
decide  who  it  was  worse  on— the  bus,  the 
drivers,  or  the  passengers.  The  drivers  were 
kikues  and  the  passengers  were  Masais,  Now 
these  Masais  usually  had  very  long,  very 
wicked- looking  spears  along  with  them.  The 
driver  of  the  bus  made  the  men  put  these 
spears  in  the  front  on  the  bus,  beside  the 
driver,  while  the  Masai  warriors  sat  in  the 
back— separated  from  their  weapons.  I  asked 
one  of  the  drivers  why  he  made  them  put  their 
spears  up  front  and  he  just  said,  "Well,  you 
can  never  tell  what  these  fellows  might  do! 

When  I  went  up  to  the  office  that  was  sell- 
ing the  bus  tickets  I  was  asked  if  I  wanted 
first  or  second  class  tickets.  After  thinking  it 
over  a  few  seconds  I  said  first  class  (100% 
higher  cost.  I  was  then  told  by  the  fellow  sell- 
ing the  tickets  that  I  should  buy  second  class 
and  to  hand  the  bus  driver  a  few  shillings 
when  the  bus  got  outside  the  city  and  he 
would  let  me  come  up  in  the  first-class  part  of 
the  bus.  When  it  came  time  for  the  bus  to 
depart  I  went  along  with  the  natives  to  the 
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back  section  of  the  bus.  The  smells  were  it 
little  on  the  strong  side,  I  will  have  to  admit. 
The  bus  driver  saw  me  and  told  me  to  come 
up  to  the  first-class  section,  I  showed  him  my 
second  class  ticket.  He  said  it  was  all  right, 
that  we  could  settle  it  later.  So  up  to  the  front 
1  went  and  I  had  the  whole  two  front  rows  of 
seats  all  the  way  to  Dar-es-5alaam. 

This  was  a  very  informal  type  of  bus  ride 
The  driver  would  stop  the  bus  for  me  any  time 
I  wanted  him  to,  so  that  I  could  take  pictures. 
When  someone  "had  to  go"  they  just  yelled 
Out  and  the  bus  driver  stopped  the  bus  and 
they  just  stepped  outside  the  bus  door.  They 
are  not  bashful  in  the  least.  After  leaving 
Nairobi  in  the  distance,  the  bus  started  stop- 
ping to  pick  up  and  discharge  passengers 
along  the  way.  Many  of  the  native  women 
that  got  on  the  bus  did  not  have  on  anything 
above  their  waists,  When  this  first  happened 
you  of  course  observed  their  appearance— you 
just  naturally  observe  things  that  are  showing 
and  flopping  around.  But  after  the  first  few 
hours  you  get  accustomed  to  these  sights  and 
then  you  don't  pay  any  attention  to  them  any 
longer,  Some  W6  station  told  me  that  some  of 
the  bathing  suits  around  San  Francisco  were 
being  worn  like  this  last  summer.  When  I  sig- 
naled the  driver  to  stop,  I  headed  for  the  bush 
and  the  bus  driver  said,  "No,  no,  Bwana,  lion 
in  bush,"  Well  from  then  on  I  "went  native** 
like  everyone  else. 

Along  the  way  many  wild  animals  were 
seen.  Once  three  mean-looking  elephants  were 
\n  the  road.  The  bus  stopped  and  we  waited 
until  they  got  good  and  ready  to  QSY  from 
the  road-  Another  time  a  great  big  baboon 
jumped  on  the  hood  of  the  bus.  The  driver 
made  everyone  roll  up  their  windows  and  he 
started  blowing  his  horn,  ring  a  loud  bell,  and 
slamming  on  his  brakes,  reversing  the  bus; 
but  this  haboon  would  hold  on  and  would  not 
be  shaken  off  the  bus.  The  driver  said,  "OK, 
you  go  to  Dar-es-Salaam  with  us!"  Away  we 
went  with  the  baboon  on  the  hood  of  the  bus. 
He  staved  on  for  about  2  hours,  and  when  we 
were  meeting  another  bus  he  just  jumped 
from  our  bus  to  the  hood  of  the  other,  and  I 
guess  when  he  got  back  to  his  starting  point, 
hopped  off,  A  real  professional  hitch-hiker! 

Monkeys?  You  talk  about  monkeys!  One 
morning  a  little  after  sunrise  we  were  going 
thru  the  jungle  where  the  trees  and  bushes 
were  verv  thick,  when  I  heard  the  most  un- 

r 

godly  amount  of  squealing  and  grunting.  Here 
came  the  monkeys  by  the  thousands.  They 
were  crossing  the  road,  some  hopping  and 
jumping  from  limb  to  limb,  small  ones  on  their 
mothers*  backs;  big  monkeys,  small  monkeys, 


monkeys  of  all  colors,  every  one  of  them 
screaming  and  tearing  across  the  road,  The 
bus  stopped  and  for  well  over  five  minutes  the 
monkey  parade  streamed  across  the  road.  We 
saw  many  lions,  mostly  at  night,  a  few  leopard, 
and  many  hyenas,  droves  of  zebras  and  many 
different  kinds  of  antelope  and  deer.  This  was 
a  fin*4  trip  and  some  day  I  would  like  to  make 
it  again  if  things  cool  off  down  here* 

I  was  treated  with  respect  and  had  no  dif- 
ficulty except  once.  The  bus  had  stopped  at  a 
tea  house  for  refreshments,  and  after  I  had 
my  spot  of  tea  (a  Coke  would  have  been  much 
better)  I  went  back  to  the  bus  and  began 
watching  all  the  Masai  tribesmen.  One  of  the 
old  women  of  the  tribe  came  up  under  my 
window  and  held  out  her  hand  for  a  "dona- 
tion/* The  only  thing  I  had  was  a  sackful  of 
hard  boiled  eggs,  I  handed  her  one  and  she 
looked  at  it  quickly,  then  slammed  it  down  on 
the  ground  and  smashed  it  to  bits.  She  then 
said  to  me  in  a  very  mean  tone  of  voice,  "Me 
Masai,  no  eat  eggs,  want  shillings "  This 
stirred  up  quite  a  commotion,  so  the  bus 
driver  herded  the  people  together  and  we 
made  a  real  quick  QSY  from  there.  You  see, 
you  might  get  in  trouble  even  trying  to  give 
something  to  someone.  We  continued  on  our 
way  and,  when  stopping  time  came,  the  bus 
driver  would  dump  all  the  passengers  out  of 
the  bus  except  me,  chive  me  to  one  of  the 
English  tea  rooms,  drop  me  oft,  then  go  back 
and  pick  up  the  others  and  then  come  and 
pick  me  up.  You  know,  I  have  been  thinking, 
and  I  don  t  believe  I  ever  did  give  that  bus 
driver  the  few  extra  shillings  I  owe  him  for 
slipping  me  into  the  first-class  section. 

We  passed  right  near  Mount  Kilimanjaro 
and  it's  a  real  surprise  to  see  a  real  big  moun- 
tain covered  with  ice  and  snow  in  the  middle 
of  Africa,  For  any  of  you  chicken-hearted  fel- 
lows, I  strongly  suggest  you  make  this  trip 
because  it  will  toughen  you  up.  It  is  not 
exactly  like  a  Greyhound  trip  from  South 
Carolina  to  Washington. 

Upon  arriving  at  Dar-es-Salaatn  there  was 
a  customs  inspection  and  VQ3PBD  (Peter 
Dobbs)  met  me  there  and  all  he  said  was 
"this  is  a  friend  of  mine"  and  that  was  all  there 
was  to  it.  Peter  took  me  out  to  his  house  on 
the  outskirts  of  the  city  where  I  met  his  wife 
and  little  family,  I  got  on  the  air  at  VQ3PBD 
and  had  some  verv  fine  contacts  with  a  few  of 
the  boys  in  the  States.  After  a  few  days  with 
Peter,  time  came  for  me  to  leave  for  Zanzibar. 

The  flight  from  Oar  to  Zanzibar  was  less 
than  20  minutes  long,  and  when  I  arrived 
there  a  customs  fellow  came  over  to  me,  and 
all    I    told   him  was  "I   am   a    friend   of    Peter 
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Dobbs/1  It  was  open  sesame  and  there  was  no 
inspection  at  all  You  see,  Peter  was  the  head 
of   the   Tanganyikan    customs    and   evidently 
well  known  even  in  Zanzibar,  I  bet  things  are 
not  that  easy  over  there  these  days.  We  went 
down  to  the  Director  of  Radio  and  were  is- 
sued our  licenses  very  quickly,    1    got  VQ1A 
and    the    VQ3   chap    from    Dar-es-Salaam    got 
VQ1B  and  we  went  to  a  small  hotel,  put  up 
our  antennas  and  we  were  on  the  air  in  just 
a  matter  of  minutes,  Conditions  were  reason- 
ably good,  even  10  meters  opened  up  a  few 
times    to   the   USA,    Some  4   or  5   thousand 
QSO's  were  made  in  a  little  over  a  week's  op- 
eration.   VQ1B    had    only    one    weekend    to 
spend  there,  so  he  departed  and  I  stayed  for 
another  week.  I  walked  all  over  the  city,  and 
what  a  puzzle  it  was  with  all  those  very  small 
zig-zag    streets.    I    visited    many    small    shops 
and  bazaars   and   picked   up   a  few   curios   at 
very  good  prices,  I  also  visited  many  of  the 
workshops  making  ivory  carvings,  some  taking 
months  to  make  those  long  elephant  bridges 
that   are   made  from   a   whole   elephant   tusk. 
Some  of  them  were  5  or  6  feet  long,  with  a 
whole   row    of  elephants  in   a   line,  each  one 
holding  the  tail  of  the  elephant  in  front.  These 
were  out  of  my  pocket  book  range,  but  it  was 
very  interesting  seeing  the  very  simple  tools 
they  used— only  a  small  hammer,  a  few  small 
chisels,  an  old  beat-up  fill*  or  two,  an  old  hack- 
saw blade  and  a  few  pieces  of  sandpaper.  It's 
a   very   slow    process   and    requires    a    steady 
hand.  One  slip  and  the  carving  is  ruined,  but 
these    fellows    did    not    slip.    Many    Arabian 
dhows  were  seen  at  anchor  being  loaded  to 
carry  cargo  back  to  Muscat,  Aden,  Saudi  Ara- 
bia, etc.  These  dhows,  I  was  told,  would  stay 
there  until  tire  southeast  monsoon  started  and 
then  go  downwind  all  the  way  up  the  coast 
of  East  Africa  to  their  destinations.  They  are 
very    tough-looking    ships    and     their    crews 
looked  the  same.  Zanzibar  was  one  of  the  most 
interesting   places   I   have   been   to.   When   it 
came  time  to  leave,  to  the  airport  I  went  and 
hack    to    Dar-es-Salaam    where    Peter    Dobbs 
:i^ain  met  me,  1  spent  the  night  with  him  and 
his  family  and  early  the  next  morning  I  was 
away  on  that  African  bus  for  Nairobi.  I  must 
have  been  a  glutton  for  punishment.  The  re- 
turn trip  was  about  the  same  as  the  trip  down, 
but  more   so.   The  same   assortment   of  wild 
animals  here  and  there  and  the  same  assort- 
ment of  people  on  the  bus,  and  even  the  same 
smell  Wouldn't  it  be  nice  to  go  down  there 
ilong   with    Wayne    Green,    Al    Hix,    Howard 
Wolfe,   and   Enos  W4VPD  and   go  on   a  DX- 
peditiou  on   top  of  Mount  Kilimanjaro? 

Back  in   Nairobi   1   spent  a  few  days  with 
George,  who  was  then  VQ4AQ,  later  5Z4QT 


and  ZS6?  Everything  was  repacked,  some 
things  discarded,  and  I  was  away  to  Moga- 
discio, Somilia,  and  the  usual  battle  with  cus- 
toms began.  They  would  not  let  me  take  the 
radio  gear  away  from  customs.  Away  I  went 
to  their  Director  of  Telecommunications  tell- 
ing him  all  about  my  study  of  radio  propaga- 
tion, and  I  ended  up  with  a  note  for  their  cus- 
toms telling  them  to  release  my  equipment, 
that  he  would  be  responsible  for  it  departing 
with  me  when  I  left.  I  got  my  gear  very 
quickly  then! 

I  went  to  the  highest  hotel  in  town  (sort  of 
a  small  version  of  the  Waldorf)  and  explained 
to  the  manager  that  I  had  to  pnt  my  little 
aerial  on  the  roof.  All  I  had  then  were  hori- 
zontal antennas  which  require  poles*  I  had  to 
find  some  poles,  which  I  did  and  back  to  the 
hotel  I  came  with  them  and  right  thru  their 
real  fancy  lobby  I  barged.  These  poles  were 
about  40  feet  high.  1  bought  4  of  them  from  a 
sort  of  lumber  yard.  Needless  to  say  there  was 
a  lot  of  confusion  and  excitement  when  we 
came  through  that  lobby  dragging  our  poles 
across  their  wall  to  wall  carpet*  almost  knock- 
ing down  a  big  crystal  chandelier.  Luckily  the 
hotel  manager  could  not  speak  much  English 
so  we  just  kept  on  going  while  he  was  trying 
to  tell  us  something.  In  all  the  confusion  we 
got  the  poles  thru  the  lounge  and  then  up  to 
the  roof  which  required  snaking  them  around 
the  elevator  shaft  up  about  7  floors. 

All  this  time  I  had  a  young  lei  low  with 
ine  who  acted  as  my  interpreter,  a  good 
investment  at  a  lot  of  places.  I  was  assigned 
the  call  sign  of  601AA  and  the  QTH  was 
very  FB,  good  signal  reports.  I  tell  you  fel- 
lows when  you  want  some  good  solid  comfort 
get  yourselves  a  real  nice  air  conditioned  hotel 
like  this  and  all  you  do  is  sleep  and  operate. 
It  makes  a  big  difference  in  your  performance 
on  the  air  This  is  the  kind  of  DXpediting  I 
like,  but  try  finding  such  things  in  the  really 
out  of  the  way  places.  All  I  can  say  about 
the  601AA  operation  was  it  was  a  real  lark 
all   the  wav.   Meals   in   this  hotel   were  about 

w 

$3.00  each,  but  with  the  assistance  of  my  in- 
terpreter X  got  the  same  meal  at  a  small  res- 
taurant for  about  75  cents.  The  day  came  to 
depart  and  I  was  faced  with  the  problem 
of  those  poles  on  the  roof.  My  solution  was 
verv  easy— we  just  threw  them  from  the  roof 
and  let  them  stay  where  they  landed— plenty 
of  people  wanted  them  for  stove  wood.  I  was 
afraid  the  hotel  manager  would  have  heart 
failure  if  we  came  back  thru  his  lobby.  Some- 
times it  is  easier  to  get  a  license  to  operate 
than  it  is  to  get  pen  n  is  ion  to  put  an  antenna 
on  the  roof.  On  later  DXpeditions,  thanks  to 
Hy-Gain  and  their  I4AVS  and  14AVQ  verti- 
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The  Radio  Society  of  Great  Britain 
Amateur  Radio  Handbook 

This  fabulous  540  page  hardbound  handbook  completely  and 
thoroughly  covers  every  aspect  of  amateur  radio;  tubes, 
transistors,  receivers,  transmit ters,  vhf  gear>  antennas,  side- 
band, FM>  mobile  equipment,  noise  and  interference,  propo- 
gation,  keying,  modulation,  power  supplies,  measurements, 
operating  and  station  layout  and  much,  much  more.  It  is 
completely  illustrated  with  photographs  and  drawings.  This 
handbook  is  very  well  written  and  completely  understand- 
able. The  RSGB  tries  to  help  hams  improve  themselves,  so 
it  includes  much  necessary  technical  data  that  some  Ameri- 
can handbooks  ignore.  For  instance,  suppose  you  want  to  de- 
sign a  linear  for  SSB.  The  Brand  X  Handbook  devotes  about 
four  pages  to  description,  including  a  table  of  typical  values 
of  popular  tubes.  The  RSGB  Handbook  gives  13  pages  to 
them,  plus  many  pages  of  construction,  figuring  bias,  resting 
current,  circuit  constants^  efficiency,  etc.  The  RSGB  Hand- 
book is  a  necessity  for  the  building,  technically  minded  ham. 
Even  if  you  don't  build,  this  book  will  help  you  understand 
your  equipment  and  radio  better.  In  stock  for  immediate 
delivery  if  you  order  now.  $5.50 

The  RSGB  Radio  Data  Reference  Book      The  RSGB  Amateur  Radio  Circuits  Book 


RSGB 


ju*  m.% c ■  rt  bi HATtci.v 


Thls  Reference  Book  is  the  best  we've  seen.  It  has  just 
about  everything  you  want  to  look  up  In  it.  It  gives  you 
all  of  the  pages  missing  from  your  Brand  X  Handbook, 
All  of  the  formulas,  graphs  and  tables  you'll  ever  need  on 
RF  power  amplifiers,  pi  nets,  tanks,  niters,  antenna  de- 
sign, coils  math,  etc.  are  in  this  one  book;  It's  hard- 
bound with  traditional  English  quality,  so  won't  fall  apart 
after  a  few  months  use  as  paper-bound  books  sometimes 
do.  If  you  build,  if  you  want  to  be  able  to  use  your  equip- 
ment properly,  you  need  this  book.  In  stock  If  you  hurry. 

only  |2.25 


Suppose  you  want  to  build  something.  Are  you  going  to 
have  to  look  through  dozens  of  books  and  old  magazines 
to  find  a  schematic?  Not  if  you  have  the  RSGB  Amateur 
Radio  Circuits  Book.  It  Rives  you  almost  all  the  sche- 
matics you  mi^ht  need  hi  one  convenient  handbook  that 
has  a  special  durable  ring  binding  that  permits  it  to  lie 
open  while  you  work.  This  book  covers  tubes  and  semi- 
conductors, receivers,  transmitters,  power  supplies,  anten- 
nas, etc,  In  stock  If  you  order  now,  only  II.  *5 


73  Magazine 


Peterborough,  N*H.  03458 


cals,  this  problem  has  been  pretty  well  solved 
and  you  have  4  bands  in  one  phice  with  a 
good  SWR,  and  don't  kid  yourself,  they  do 
work!  They  made  up  one  for  me  in  shorter 
sections  and  it  all  goes  in  a  small  canvas  bag 
3  feet  long  and  weighs  about  6  pounds.  Its 
and  FB  antenna  for  OXpcditions  and  goes  up 
in  just  a  few  minutes.  I  use  only  2  ground 
plane  wires  cut  for  each  band  I  intend  to  use 
and  the  SWR  is  less  than  1:1.5  on  each  band, 
which  is  pretty  doggoned  good  for  such  a 
simple  tiling   to  install. 

My  next  target  was  Djibouti.  To  get  there 
from  Mogadiscio  required  first  going  to  Aden 
and  getting  on  another  plane  and  flying  back- 
to  Djibouti.  It  always  happens  that  you  have 
to  spend  from  one  to  three  days  in  Aden  to 
met  a  connection  for  this  flight.  This  gives  you 
a  chance  to  see  some  of  Aden  and  area  around 
it.  This  is  a  very  desolate  part  of  the  world, 
very  little  plant  life,  desolate-looking  black 
mountains  with  no  trees  or  anything  else 
growing  on  them.  To  me  they  sort  of  look 
like,  I  suppose,  the  moon  may  look  when 
someone   gets   there   to   inspect   it. 

There  is  always  a  big  argument  with  taxi 
drivers  in  Aden,  even  when  you  have  a  defi- 
nite understanding  about  the  charges.  They 
are  out  to  wring  the  last  shilling  out  of  you 
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and  brother  if  you  are  not  really  a  good  man 
defending  yourself  you  will  get  "took"  every 
time.  They  don't  use  meters  on  the  taxis,  so 
its  just  you  and  him.  The  best  way  I  found  to 
deal  with  them  was  to  ask  the  hotel  reception- 
ist what  the  proper  charges  were  for  a  certain 
trip  and  when  the  taxi  got  there  you  handed 
I tim  that  amount  plus  a  tip  and  just  walk 
away  from  him  and  Let  him  holler  that  you 
owed  him  more.  I  have  never  heard  of  one 
of  them  calling  the  police  yet. 

If  you  want  to  buy  something  in  Aden  their 
prices  are  fine  on  everything  since  it's  a  free 
port.  Be  sure  to  do  your  buying  on  the  days 
when  no  big  passengerships  are  in  port  be- 
cause on  those  days  they  go  up  about  20  to 
25%  and  you  cannot  talk  them  into  cutting 
below  this  figure.  You  can  find  anything  in 
the  world  there:  Japanse  transistor  radios, 
tape  recorders,  came  jus  galore,  Kodak  film, 
perfume,  jewelry,  clothing,  shoes,  and  any 
kind  of  luggage  you  want.  All  I  can  say  is 
Aden  is  quite  a  place,  hot  as  blazes,  Arabs  all 
over  the  place,  camels  right  in  the  middle 
of  the  city  pulling  their  carts,  Yemenis  walk- 
ing down  the  street  with  their  loaded  rifles 
and   fancy   native   dress, 

I  met  some  of  the  RAF  bovs  out  at  Steamer 
Point  and  even  operated  their  club  station 
for  a  few  hours,  I  found  that  none  of  the  new 
fancy  buildings  had  an  elevator  that  operated. 
Oh  yes,  thev  had  elevators,  nice  looking,  fancy 
ones,  but  they  fust  did  not  work!  Some  Otis 
Elevator  salesman  should  be  able  to  really 
clean  up  there  selling  elevators  that  work. 

After  staying  there*  a  few  days  my  fingers 
were  itching  to  get  on  a  key  and  I  was  glad 
to  depart.  The  (light  left  about  10  AM— oh 
yes,  yon  are  wondering  about  the  Aden  cus- 
toms—ha ha— there  is  nothing  to  them  at  all, 
they  ask  you  if  you  have  anything  to  declare 
vou  say  NO  and  that's  it!  They  have  never 
looked  in  anv  of  mv  suitcases  and  I  have  now 
(this  is  Nov,  1965)  been  thru  there  about 
1.0  times,  1  wish  all  customs  were  like  Aden- 
it  would  be  a  real  pleasure  traveling  around* 

When  you  step  off  the  plane  in  Djibouti 
vou  know  you  are  in  a  spot  that  really  has 
hot  weather,  and  I  mean  HOT.  It  is  located 
on  the  edge  of  a  desert  you  can  see  it  all 
around  you  and  feel  it  in  the  air  that  sur^ 
rounds  you.  After  the  usual  checking  of  your 
passport  and  the  examination  of  your  health 
card  then  the  next  business  at  hand  is  your 
baggage  examination.  Now  you  TRY  explain- 
ing to  a  fellow  in  English  just  why  you  are 
there  with  all  that  radio  gear,  and  he  only 
understands  French.  I  had  decided  that  when 
my  equipment  was  stopped  in  customs  any- 


where along  the  way  that  I  would  just  let 
them  have  it  and  keep  it  until  I  got  a  license 
and  then  maybe  with  this  they  would  release 
it  to  me.  This  is  what  I  tried  to  do  there. 
They  said  they  had  no  place  there  to  keep  it. 
It  ended  up  with  my  taking  it  along  with  me 
to  my  hotel  room.  That's  exactly  what  I 
wni i ted  and  this  suited  me  fine. 

There  was  only  one  hotel  in  Djibouti  at 
that  time  that  was  air-conditioned,  so  thafs 
where  I  checked  in,  The  air-conditioner  was 
one  of  those  cold  ones  and  it  really  did  a 
bang-up  job.  I  tramped  to  the  local  post  office 
(there  is  only  one  there)  and  located  the  head 
man.  I  told  him  I  wanted  a  Radio  Amateur 
License.  I  gave  the  filled-in  form  to  him  and 
he  told  me  to  return  the  next  morning.  Back 
to  my  hotel  I  went  with  the  sweat  pouring 
off  me.  Even  my  shoes  were  soggy.  I  was 
told  the  temperature  was  115  degrees,  I  hung 
around  the  hotel  all  day  drinking  Cokes,  got 
out  and  did  a  little  walking  around,  took  a 
few  photos.  Rundy  OD5CT  was  to  meet  me 
later  on  and  do  some  operating  since  he  was 
coming  to  that  part  of  the  world  on  business. 
That  darn  air-conditioner  made  my  room  like 
an  ice  box.  I  found  that  it  was  wired  directly 
into  the  circuit  and  there  was  no  way  to  turn 
it  off.  The  windows  were  nailed  down  and  I 
could  not  onen  them.  So  T  put  on  the  heaviest 
clothing  T  had.  even  a  nice  heavy  sweater. 
The  next  morning  I  went  to  the  post  office 
where  I  got  the  license  with  the  strange  call 
of  FLO,  Then  I  had  to  go  to  the  Governor's 
mansion  for  his  signature  before  the  license 
would  be  valid  and  then  back  to  the  post  of- 
fice to  pay  for  the  license  (somethinglike 
$17.50!)  When  this  was  all  taken  care  of 
back  to  the  hotel  I  went,  after  buying  two 
nice  long  bamboo  poles  for  my  antenna.  With 
my  previous  experience  I  found  it  best  not  to 
mention  the  word  radio  when  checking  into  a 
hotel,  but  simply  to  locate  two  of  best  bell- 
boys and  get  them  to  help  you  with  the 
antenna  when  you  were  ready.  The  poles 
were  pulled  up  on  the  roof  from  the  side  of 
the  hotel.  There  was  a  lot  of  scampering  on 
that  corrugated  tin  roof— and  I  mean  it  was  a 
hot  roof!  We  got  a  basin  full  of  water  to  stick 
our  feet  in  to  keep  them  somewhat  cool.  The 
40  meter  clipole  ended  up  across  the  street  on 
top  of  a  Chinese  laundry.  The  family  lived 
on  the  top  floor  which  meant  we  had  to  go 
thru  their  apartment  to  get  to  the  roof.  1 
noticed  that  their  apartment  was  really  fixed 
up  very  elegantly;  with  tapestry  all  over  the 
place  and  even  a  small  built-in  Bhudda  wor- 
ship temple.  They  insisted  I  have  tea  with 
them,  which  I  did.  It  was  that  nice  smooth 
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green  type  served  with  small  and  very  sweet 
cookies,  I  made  friends  with  the  family  and 
had  tea  with  them  almost  every  day  after  that. 
The  man  of  the  house  could  speak  a  little 
English,  which  helped  a  lot 

I  had  hern  told  to  notify  the  police  when  1 
wis  ready  to  operate  and  that  they  would 
have  to  inspect  my  station  hcfore  I  could 
operate.  This  I  did,  They  came  around  5  PM, 
looked  tilings  over  and  asked  a  few  question, 
filled  in  a  little  form,  had  me  sign  it,  and  left, 
but  told  me  to  remember  that  the  maximum 
power  allowed  was  100  watts.  I  did  not  ques- 
tion them  if  this  was  input  or  output.  I  just 
assumed  it  was  output  and  I  further  assumed 
that  tliis  100  watts  was  the  difference  be- 
tween the  reflected  power  and  the  forward 
power,  I  was  using  a  rig  that  was  capable  of 
175  watts  output  so  I  didn't  worry  about  this 
part  at  all.  I  could  see  that  the  fellows  1  was 
talking  to  didn't  have  the  faintest  idea  what 
it  was  all  about  Conditions  were  fine,  the 
band  stayed  open  practically  all  night.  My 
operating  habits  ended  up  something  like  this. 
I  would  start  my  operation  each  morning  at 
about  5  AM  and  I  would  operate  till  the  band 
leveled  off  at  about  10  AM  then  hit  the  sack, 
setting  my  alarm  for  3  PM.  I  got  up  then  and 
stuck  with  the  boys  until  the  band  went  flat 
about  2  AM.  Very  little  time  was  lost  sleeping 
there.  I  forget  the  exact  number  of  QSOs  I 
had  from  Djibouti  but  I  think  it  was  some 
tiling  over  5000  during  the  8  days  or  so  I  was 
there. 

After  I  had  been  operating  there  about  5 
days  Good  Ole  Rundy  OD5CT  finally  got 
there  and  was  assigned  the  call  sign  of  FL8ZA 
so  1  let  him  take  over  operations  for  a  while. 
Now  Rundy  is  a  fine  operator  so  don't  mis- 
understand me,  but  Rundy  at  that  time  liked 
to  operate  transceive— right  in  the  USA  por- 
tion of  the  band.  Well  you  know  how  the 
eager  beavers  are  on  a  deal  like  this.  I  tried  to 
explain  to  Rundy  what  was  happening  back 
in  the  States.  This  was  on  a  Sunday  afternoon 
back  there  so  you  all  know  how  it  is.  To  work 
the  States  and  to  do  it  properly  the  first  thing 
to  do,  in  my  opinion,  is  to  stay  out  of  the 
**W"  portion  of  the  band— never  get  in  there 
or  vou  will  be  murdered  in  about  5  minutes, 
I  think  the  best  way  is  to  take  on  all  comers 
regardless  of  who  they  are  or  what  country 
they  are  in  and  to  use  a  non-directional  an- 
tenna (vertical)  (then  you  can't  be  accused 
of  pointing  your  antenna  at  the  USA  aU  the 
time  by  the  Europeans  or  VK's),  Work  them 
all  until  you  have  the  pile  up  whittled  down 
to  something  you  can  handle.  Tail-ending— 
sure  I  love  it  when  it's  done  right,  quick  short 


ones— only  after  the  report  has  been  sent.  The 
longest  conversation  1  want  on  SSR  is,  **Hello 
Gus,  Q5-S9  W5??  break"  If  I  want  to  rag 
chew,  let  me  start  it.  Don't  send  my  call  boys 
(I  know  it)  just  your  call  sign  and  then  a  BK. 
Away  we  went  back  to  Aden,  Rundy  and  I 
had  to  stay  there  2  days  to  catch  a  flight 
from  Aden  to  Bahrein.  If  you  want  to  see  how 
the  moon  will  look  to  the  first  fellows  who 
get  there,  just  Bj  From  Aden  to  Bahrein,  You 
will  see  some  of  the  most  desolate  scenery 
below— those  big  black  mountains  with  no 
trees,  and  the  valleys  look  as  if  they  are  filled 
with  black  dust— and  I  have  heard  that's 
exactly  what  it  is.  Rundy  said  that  if  the  plane 
ever  had  motor  failure  over  that  part  of  the 
world  he  would  cut  his  throat  just  before  the 
plane  hit  the  ground.  He  said  even  if  the  fall 
did  not  kill  you  the  dust  would  strangle  you 
anyhow,  and  if  this  did  not  happen  then 
the  Bedouins  would  get  you,  So  either  way 
your  number  was  up.  I  am  glad  to  say  the 
old  DC-3  made  it  all  OK  and  neither  Rundy 
nor  I  had  to  use  our  knives. 

Let  me  tell  you  about  those  countries  on 
the  Persian  Gulf  from  Kuwait  to  the  Muscat. 
To  go  to  these  places  you  have  to  have  a 
police  permit  from  each  and  every  one  as 
well  as  a  sponsor  in  each  place,  This  sponsor 
must  be  "in"  with  the  local  authorities-luck ily 
Rundy  had  the  connections  and  had  this  ar- 
ranged beforehand  for  us,  or  we  would  never 
have  been  allowed  to  even  leave  Aden  for  the 
Persian  Gulf  countries.  Getting  licenses  there 
is  very  simple— you  just  produce  your  W  li- 
cense  and  they  hand  you  licenses  for  all  four 
of  the  MP  1  spots.  We  met  the  Big  Bad  Wolfe 
-MP4BBW  Ein  Cable  out  at  his  house  and 
saw  where  all  that  signal  comes  from.  The 
equipment  was  set  up  at  the  "Speed  Bird 
Hoter  and  I  was  on  the  air  signing  MP4BDE 
and  had  quite  a  ball  for  a  few  days.  Bahrein 
is  very  prosperous  looking  place,  pleat}  of  big 
cars,  the  stores  seemed  to  be  doing  a  good 
business.  There  were  a  number  of  big  oil 
tankers  out  at  the  docks  filling  up.  You  could 
see  this  was  an  oil  town.  Everyone  seemed  to 
speak  English  so  there  were  no  language 
troubles  at  all  You  know  it's  a  funny  thing  but 
after  being  in  these  places  like  Djibouti,  Aden, 
Bahrein  etc,-,  with  all  their  hot  weather  after 
a  while  you  begin  not  to  notice  it's  so  hot  I 
guess  they  know  it's  hot  and  that  it  will  stay 
hot  so  that  they  fust  ignore  it  completely, 

Time  came  for  use  to  leave  and  we  got  all 
set  to  QSY  to  MF4Q.  We  were  heading  up  the 
Persian  Gulf  and  to  me  this  was  going  to  be 
interesting.  Well  this  is  it  for  this  month  boys, 
see  you  all  next  month,  •  •  .  Gus 
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Ralph  Hanno  W8QUR 


Power  Supplies 


The  trend  in  power  supplies  over  the  past 
several  years  cannot  go  unnoticed-  The  mast 
Interesting  thins  i*s  the  great  reduction  in  size. 
What  has  brought  about  this  big  change?  The 
first  thinu;  is  the  silicon  diode  or  rectifier.  This 
device  has  many  advantages  over  the  tube 
type  rectifier*  The  small  size  is  very  impor- 
tant. This  feature  allows  for  less  chassis  space 
being  taken  up  by  the  power  supply.  The  high 
current  handling  ability,  of  course,  is  impor- 
tant too;  an  ordinary  one  will  carry  %  of  an 
amp.  These  little  rascals  don't  get  very  hot 
either.  This  is  real  nice  when  used  in  a  re- 
ceiver since  the  vacuum  tube  rectifier  gener- 
ates a  terrific  amount  of  heat.  Here  now  is  on* 
of  the  big  items  in  reducing  the  size  of  a 
power  transformer,  the  elimination  of  the  rec- 
tifier filament  winding,  The  elimination  of  this 
item  will  give  a  considerable  size  reduction  in 
the  windings  on  the  transformer  as  well  as  the 
core  size. 

Since  silicon  rectifiers  are  small  in  size  and 
low  in  cost,  it  naturally  follows  that  many 
manufacturers  would  go  to  voltage  doubling, 
tripling  and  even  quadrupling.  At  first  it 
would  not  appear  that  this  would  be  any  ad- 
vantage because  the  wire  size  would  have 
to  be  increased  for  the  same  watts  output. 
The  saving  comes  in  the  fact  that  there  are  less 
turns,  therefore  less  insulation.  Then  because 
ol  the  lower  voltage,  the  insulation  can  be 
much  thinner, 

If  you  are  building  up  a  power  supply,  take 


a  look  at  old  TV  transformers.  These  jobs  are 
real  good  and  one  rated  at  say  200  MA  at  400 
volts  can  be  made  to  run  an  amateur  trans- 
mitter at  200  to  300  MA  at  800  volts  by  bridge 
rectification.  This  is  easy  now  because  you 
don't  need  three  filament  transformers.  Some- 
one is  going  to  ask  how  the  800  volts  at  200 
MA  is  accomplished  from  a  transformer  rated 
at  400  volts  and  200  MA.  The  secret  is  the 
fact  that  we  do  not  use  the  rectifier  filament 
Winding  so  do  not  have  that  heat  loss  and  that 
the  usual  amateur  service  is  intermittent  and 
the  average  power  is  much  lower  than  the  160 
watts.  It  is  not  recommended  that  the  full 
power  be  consumed,  like  when  tuning  up,  for 
more  than  5  minutes, 

Many  of  the  radio  stores  have  bargain  rec- 
tifiers rated  at  400  volts  PIV.  This  means  that 
vou  should  not  run  more  than  about  280  volts 
AC  on  this  unit.  A  600  P1V  or  800  PIV  recti- 
fier gets  quite  expensive,  so  the  best  bet  is  to 
double  up  and  use  two  of  the  400  PIV  units 
in  scries  to  get  800  PIV  and  about  560  AC 
volts* 

When  using  the  rectifiers  in  series,  it  is  rec- 
ommended that  piirallel  resistors  be  connected 
across  the  individual  rectifiers  to  divide  the 
voltage  equally  across  each  rectifier.  In  some 
cases  capacitors  are  also  recommended.  In  spite 
of  these  recommendations,  many  commercial 
units  use  the  diodes  in  scries  without  either 
resistors  or  capacitors. 

.  .  .  W8QUR 
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-  with  a  MATERIAL  DIFFERENCE! 

Use,  is  one  of  the  most  dependable 

testimonials  of  endorsement,  and  Telrex 

products  are  in  use-in  135  Lands 


SEE  OUR  DISPLAY-BOOTH  1C1 


"Beamed-Power"ANTENNAS,"BALUNS" 
I.  V.  KITS  and  ROTATOR  SYSTEMS! 


Most  Technically-Perfected,  Finest  Communication 
Arrays  in  the  World!  Precision-Tuned-Matched 
and  "Balun"  Fed  for  "Balanced-Pattern*'  to  assure 
"TOP-MAN  0N-THE  FREQUENCY"  Results 


You,  too — can  enjoy  World  renown  TELREX 
performance  and  value!  Send  for  PL66  tech 
data  and  pricing  Catalog,  describing  the 
World's  most  popular  communication  anten- 
nas, rotator-selsyn-indicator  systems  and  ac- 
cessories! Expanded  data  sheets,  including 
your  favorite  band,  also  available. 


COMMUNICATION  SYSTEMS 

ft¥Y  LABORATORIES 

ASBURY  PARK,  NEW  JERSEY  077 12,  U.  S.  A. 

.E.E.E.  SHOW 
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Gadgeteers  Surplus  Electronics 


SUPER   PRO   RECEIVERS 
SP-600  JX 


For  the  first  lime  we  are  able  to  offer  a  superb  receiver  at  a 
modest  prke.  We  a^ree  these  receivers  are  not  cheap,  however, 
they  are  one  of  tin  tat  available  and.  are  in  excellent  condition. 
We  have  only  a  fVw  to  sell  and  they  are  all  unconditionally 
guaranteed.    Here    are   some   of  the    Technical    Spec. 

Frequency  range:  0.54  to  54  me  in  6  hands 

Audio   Power  Output:  2.0   WatU  @   600  ohms 

Power  Required:  Ufi  to  260V,  5CMM  cycles  at  13fi  Watts 

Tubes'    '  •'  n 

Mechanical:    Back    mounting    19"\V    X    10%H   X    16"D 

Weight ;  86   lbs. 

Performance: 

Sensitivity:  2,3  rolcmoltB  df  better  on  all  bands  for  s  4-  N 
to  N  tMo  of  10  db,  (we  checked  one  on  51  mc  and 
its  sensitivity  waa   1    microvolt). 

Imago  Rejection:  better1  than  74  4b  on  all  bands. 
I.F.    Rejection   Ratio:  at  000   OKC  is  2700  to   1. 
A.V.C.   Action:  output  will   bold   Within    I2db  when  input  is 
Increased   from    2   to  200,000   micro  volts. 

Frequency   Control:  Continuous  tuning  plus    a    separate   crys- 
tal   control   oscillator    in   which    0    crystals   can    be    used 
for  spot  frequency  ope  ration* 
Shpt.  Wt.   100  #   w/o  cabinet 

PRICE;  SP   000  JX . $343.95 

POWER  TESTED  SILICON  RECTIFIER  UNITS 


(1  amp.  @  1  ma,  max  kakuge) 
50-200  Plv 
200-400  ■■• 
400-  600  " 
fiOO-SOn  " 
SOO  or  letter 
1000  NY 


Price: 
*  * 

M 

J  I 

■  I 

M 


.06  ea 

,14  " 

.44  " 
.54  " 


POWER  TESTED  SILICON  RECTIFIER  UNITS 
(All   5   amps.) 

+0-400  V  Price: 

400-600  V 

:m  v 

gOO  v 

1000  v 


!■  r 


.30  ea. 
,40 
.69  " 
.84  " 
1.99  " 


POWER  TESTED  SILICON  RECTIFIER  UNITS 
(All  35  amps,) 

50  V  Price;      .84  ea. 


100  V 

*w 

J  00  V 

1.94  " 

300  Y 

•* 

68** 

400  v 

■  • 

2.90  " 

500  V 

a 

3.2S  " 

600  V 

** 

ros  " 

APX  6  TRANSPONDERS 
LESS  TUBftt 
PRICE:  19.95 


EXCELLENT  CONDITION 
shpt.   wt.   50# 


SPECIAL   DELUXE   EMCOR   RACKS 


STANDARD   19"   PANEL 

OtftmlJ   Height 

Pine]  sj>:i 

-all  depth 
Oreral]  width 
CASTERS    and 

eluded  with   full 
PRICE:    $I> 


51" 

n  o  " 


•* 


23% 

I*"    \    23^    UWe    in- 

shpt.    wt,    2003 


DESK    TYPE   RACK 

iard  19"  Panel 

Overall    \h\\i)\\ 

Overall  Depth 

Overall  Width 
Panel   Space 
I'KlCEl   $14.95 


2  1  V& " 

8"  rt 
I 

stipl.   wt   35  # 


DOUBtE   RACK  for   19"   PANELS 


— _ 


Of  era  I)  width 
nil  I    depth 
Overall   height 
Panel  Space 
PRICE:   |2I  05 


sh?»l.   wt. 


44%" 
22^" 

175# 


REGULATED    POWER    SUPPLY 

Wickes  Model    Pfi 
louver  Input    L05-125V,   50-00   cps. 
370   W.   Reutilatcd   ILC.    oiitniit    (ad- 
Juatable)      !70-ttouV.     Mix,     output 
mm ni      inn  inn  regulation!   1  uri  to 

1  "n    urn-    Lesa   thaw   0,S    V.    AC    rip- 


ple, peafa  to  (jink     leas  Hum  o.oinV. 

Output    Impedance       less    thou    0,7 

ohms,     OvL'i-iiii     hiiiu1'  Rions     10"    r 

lO1//'!!   x    L2%"D.   ReeeaBod    uv  mck   mounting 

PRICE:   $29  96    shpt,   wt.  85#   ... 


B-6425 


TUBULAR    HIGH    CAP.    ELECTROLYTICS 


CAP. 

ao.ooo 

,000 

20  

40,000 

in. mill 


W,V,D.C. 
MFD  25V 
M II I  25V 

mfd  ;:nv 
MFD  10V 

MKD  30V 


PRICE 

1.25 

L25 

,9r, 

1.7-1 


2  for 


1. 

2. 
2 

3 


r»o 

00 
00 

00 


CAT. 

7121 
7122 
7123 
7124 


APR-1    TUNING    UNIT 

30  to  90    mi.    TN-1B  Easy  converted  to  6   meters.    EXCELLENT 
CONDITION1 

PRICE:   $24. ^5    efapt.   wt.   263: S-T131 


SUPER  PRO  POWER  SUPPLY 

ILn-k    M itcd  Excellent    conditions 

PRICE:  $19.95    slijit,   wt.   00^ 


S-fifiOO 


ELECTRONIC    MEASUREMENTS    CO. 
POWER    SUPPLY    MODEL    212A 


Intuit:  12H  V   fn    60   q 

Output:    tiHinVIM.     ®     "100     ma. 

ideal    fur    transistor   work. 
Price:  with  tow*  $39.95 

less  rovers 34.50 

Shipping  weight  =    17# 


GADGETEERS  SURPLUS  ELECTRONICS,  INC. 


5300  VINE  STREET 

CINCINNATI.  OHIO  4S217 

513  -242-1910 


AH  prices  are  FOB  our  Cincinnati  warehouse.  All  merchandise  described  accurately  to  the  best  of  our  knowledge.  Your  purchase 
money  refunded  if  not  ^atisfled.  Terms  are  cash.  Minimum  order  is  $5-  The  public  Is  welcome  to  browse.  We're  open  9:00  to 
5:00   Monday   thru   Saturday. 
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PRODUCTS 


Hallicrafters  HT-46 

The  new  Hallicrafters  HT-46  five  band 
transmitter  provides  180  watts  PEP  input  on 
SSB  and  150  watts  on  CW.  It's  designed  as  a 
companion  to  the  SX-146  receiver  and  may  Ik* 
used  independently  or  interconnected  with  the 
s\*146  for  transceiver  operation.  The  all-new 
HT-46  covers  the  five  HF  ham  bands  in  500  kc 
steps  and  the  signal  path  is  single  conversion 
using  a  9  me  crystal  filter.  The  built-in 
power  supply  is  solid  state  and  unwanted 
sideband  and  carrier  suppression  are  better 
than  50  db.  Ham  price  is  $349.95  and  the 
accessory  VOX  adapter  is  $37,85.  You  can  get 
COEQplete  specs  from  Bernard  Golbus  at  the 
Hallicrafters  Co.,  5th  and  Kostner  Avenues, 
Chicago,  Illinois  60624. 


ra  C  H  £   M    A   T 


!  T  . 
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Handy  Dandys 

Any  ham  who  has  puzzled  over  a  good, 
inexpensive  way  to  mount  the  ubiquitous  baby 
food  jar  full  of  parts  will  be  very  thankful  to 
Wickliffe  Industries,  They're  making  a  very 
inexpensive  gadget  that  mounts  on  pegboard 
to  hold  your  jars*  It's  called  the  Handy  Dandy. 
Everyone  seems  to  have  plenty  of  the  jars  or 
can  get  them  easily,  so  this  may  be  the  solution 
to  your  problem  of  storing  and  separating 
small  parts.  Price  is  very  low.  A  sample  of  12 
is  $1,  3  dozen  are  $2.50,  6  dozen  are  $4  and 
500  are  $25.  Wickliffe  Industries,  Wickliffe, 
Ohio, 


New-Tronics 
Super  Hustlers 


Trans-Tek 


Tran s-Tek  is  making  some  very  inexpensive 
kits  that  will  interest  all  hams  for  themselves 
and  for  youngsters  with  an  interest  in  elec- 
tronics. Each  kit  is  clearly  and  attractively- 
packed  and  uses  modern  solid-state  compo- 
nents. The  kits  are:  Metronome,  $2.25;  Code 
Practice  Oscillator,  $1.79;  Hi-Lo  Switch  for 
lights  and  small  motors,  $1.79;  Hi  Lo  Switch 
lor  larger  motors,  op  to  500  watts,  $2.49; 
6-12  Volt  Regulated  Power  Supply,  $5.75; 
Intercom  Amplifier,  $5.95;  Ultra  Hi  Gain 
Amplifier,  $5.95;  Variable  AC  control,  $7.50. 
You  can  get  more  information  from  Trans-Tek, 
Garwood,  NJ» 


New-Tronics*  new  Super  Hustler  line  of  high 
frequency  antenna  resonators  can  handle  the 
legal  limit  on  SSB,  They're  designed  for  wide- 
hand  characteristics  and  each  of  the  unique 
coils  is  wound  with  wires  containing  413  in- 
dividual conductors  insulated  from  each  other. 
Impedance  is  52  ohms  at  resonance  without 
matching  devices  or  line  pruning  and  there  is 
minimum  frequency  drill  from  heat.  The  Super 
Hustlers  are  designed  for  use  with  standard 
NlO-1  and  MO  2  masts  and  accessories  are 
available.  Jim  Taylor,  Newtronics,  3455  Vega 
Avenue,  Cleveland,  Oliio  441 13?  can  give  you 
more  information. 
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Eico  Audio 
Generator 


Eico  Audio  Generator 

Eieo's  just  introduced  a  new  low  distortion, 
wide  range,  high  output  audio  generator  that 
provides  switch  selection  on  any  frequency 
from  1  cps  to  110  cps  by  cycles.  Frequency 
accuracy  is  551  The  output  has  less  than 
0,135  distortion  from  20  cycles  to  20  kc  and  is 
metered  with  a  large  meter.  Price  on  the  Eico 
378  is  $49.95  in  kit  form  or  $69,95  wired.  Get 
more  information  from  your  local  Eico  distrib- 
utor or  from  Eico,  131-01  39th  Avenue,  Flush- 
ing, NY.  11352. 

Panel  Signs  Transfers 

The  Radio  Constructor,  an  English  popular 
radio  magazine,  sells  some  panel  signs  similar 
to  decals  that  will  interest  many  of  our  readers. 
There  are  four  sets;  3,  White  wording;  4,  Black 
wording;  5,  dials  with  clear  backgrounds;  6, 
dials  with  black  backgrounds.  The  dials  can 
easily  be  calibrated,  too*  Price  is  a  reasonable 
75$  apieces  or  all  four  for  $2*75.  Best  way  to 
pay  is  an  international  money  order*  Data 
Publications,  57  Ma  it  la  Vale,  London  W9, 
England, 


Squires-Sanders  FM  Receiver 

The  new  S-S  FM  Alert  emergency  receiver 
features  two  crystal  controlled  channels  as 
well  as  variable  tuning.  It  comes  in  two 
models:  152  for  152-175  mc,  and  30  for  30-50 
mc.  The  FM  Alert  offers  excellent  performance, 
convenient  operation  and  versatility.  Squelch 
is  provided  for  easy  monitoring.  Price  is  only 
$89.95,  with  a  separate  matching  speaker 
available  for  $9.95,  You  can  get  more  informa- 
tion from  Squires-Sanders,  Martinsville  Road/ 
Liberty  Corner,  Millington,  NJ,  07946. 


Clarostat 
Decade  Boxes 


n 


Hams  who  experiment  like  to  have  qualil 
decade  boxes  to  use,  but  most  of  the  ones 
available  are  pretty  expensive.  Clarostat  has 
just  introduced  a  series  of  new  decades  they 
call  "Claro-DecY*  in  the  range  of  resistances 
from  J-,9  to  100  k  900  k.  Each  one  costs  only 
$3.95.  For  a  brochure  on  the  Claro-Dec\s, 
write  to  Clarostat,  Dover,  N.H, 

EZ  Mobile  Antenna  Mount 

The  EZ  Mobile  Antenna  Mount  is  a  very 
clever,  inexpensive  way  to  mount  your  mobile 
antenna  without  poking  holes  in  your  car*  EZ 
Mount  says  it  will  support  any  antenna  on  the 
market  at  any  speed.  The  mount  is  made  of 
double  chrome  coated  stamped  14  gauge  steel 
and  mounts  quickly  on  your  trunk  lid  for  better 
radiation  characteristics  than  you  get  wilh 
bumper  mounts.  There  are  three  models: 
C-375  for  antennas  requiring  %'*  holes,  C-750 
for  W  and  C-103  for  ball  mount  antennas* 
Price  is  $8,95  postpaid.  Mounts  or  more  in- 
formation are  available  from  EZ  Mobile  An- 
tenna Mount;  P,CX  Box  277,  Algonac, 
Michigan. 


Devices 


A  new  73  advertiser,  Devices,  offers  a  sim- 
ple, neat,  easy-to-use  method  for  constructing 
electronic  equipment  They  call  it  the  unit 
Chassis.  The  basic  Unit  Chassis  consists  of  a 
half  rack  panel  3M"  high,  and  three  3"x6" 
subchassis.  When  these  four  items  are  as- 
sembled in  the  Unit  Chassis,  any  one  may  be 
removed  without  disturbing  the  assembly.  You 
have  to  try  one  to  appreciate  its  convenience 
and  time-saving.  Cost  is  $5  from  Devices, 
Hux  136,  Bran      VY.   UUm. 
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BOOK 


Pulse  Electronics 

Not  all  that's  interest  tug  in  electronics  is 
to  \h  found  in  the  barn  manuals.  They  tend 
to  lack  necessary  detail,  and  don't  give  enough 
emphasis  to  transistor  operation  and  circuits. 
Such  shortcomings  can  he  made  up  by  work- 
ing  on  a  good  book,  and  Littauer's  Pulse  Elec- 
tronics from  McGraw-Hill,  1965,  is  recom- 
mended. 

Tli is  is  a  bright  orange  and  white  volume, 
lull  of  straight-forward  information  valuable 
to  users  of  modem  electronics.  It  was  written 
For  research  workers  who  need  to  be  able  to 
design  useful  circuits  without  spending  time  in 
electrical  engineering  courses.  Its  direct  treat- 
ment will  meet  the  needs  of  the  advanced 
amateur  beginning  to  detect  some  major  gaps 
in   his   understanding  of  electronics. 

An  early  part  of  the  book  describes  the  oper- 
ation of  transistors  and  vacuum  tubes.  This  is 
followed  by  a  section  on  choosing  operating 
conditions.  A  later  chapter  will  update  the 
reader  exposed  only  to  cathode  biasing.  Con- 
stant current,  feed-back,  fixed  and  other  types 
of  biasing  are  discussed,  along  with  views  on 
drifts  and  aging  effects. 

Four  basic  kinds  of  circuit  feedback  are  con- 
sidered. Bet  you  never  heard  of  three  of  them! 
Still  another  section  describes  methods  for 
taming  feedback  circuits,  which,  in  case  you 
lack  the  experience,  sometimes  tend  to  take  off 
at  high  frequencies.  And  there  are  several 
pages  which  will  interest  those  with  filter 
problems. 

So  it  goes,  through  530  pages.  This  book 
is  not  easy,  but  is  probably  a  dark  horse  in 
the  amateur  literature  market  because  of  its 
treatment  of  modern  electronics.  Find  a  copy 

and   see   for   yourself! 

- 

.  .  .  James  Ashe  W2DXH 

Tl  Communications  Handbook 

Readers  who  are  seriously  interested  in  im- 
proving their  knowledge  of  modern  semicon- 
ductor communications  will  want  to  get  a  set 
of  the  Texas  Instruments  staff-written  Com- 
mumcations  Handbook.  It  comes  in  two  paper- 
hound  parts.  Each  costs  $2  or  you  can  get  the 
set  for  $3.50,  The  books  go  into  detail  (in- 
cluding mathematical)  on  all  applications  of 
transistors  and  other  semiconductors  in  com- 
munications. Practical  details  are  also  given. 
The  book  is  available  from  TI  distributors  (in- 
cluding Allied  Radio)  or  Technical  Publica- 
tions, TI,  P.O.  Box  5012,  Dallas,  Texas. 


Transistor  Circuits 

Two  books  by  Allan  Lytel  put  out  by  Sams 
should  be  of  interest  to  hams  who  like  to  ex- 
periment with  semiconductors:  The  I  mnsistor 
Circuit  Manual  ($4*95)  and  the  Handbook  of 
Transistor  Circuits  ($4.95).  Each  gives  the 
circuit  for  many  useful  and  interesting  semi- 
conductor devices.  For  instance,  the  first  one 
includes  chapters  on  basic  semiconductors, 
switching  and  logic,  counters,  flip-flops,  power 
control  timers,  indicators,  photoelectrics,  con- 
trols, transistor  power  converters,  audio  am- 
plifiers, if  and  if  circuits,  transistor  and  diode 
oscillators,  power  supplies  and  regulators, 
radio  and  TV  circuits,  AM  receivers,  and 
special  circuits.  The  second  book  has  many 
similar  chapters,  Each  schematic  gives  prac- 
tical values.  Either  can  be  bought  from  your 
local  distributor  or  from  Howard  Sams,  In- 
dianapolis, Indiana. 

RCA  Receiving  Tube  Manual 

If  you  think  that  tubes  are  dead,  you 
haven t  seen  the  new  576  page  RCA  lube 
manual.  It  sells  for  only  $1.25,  a  fantastic 
value,  and  gives  you  page  after  page  of  use- 
ful information:  tube  theory,  applications,  in- 
stallation, CRT  dope,  VR  tube  information, 
testing  of  tubes,  amplifier  data,  outlines,  cir- 
cuits and,  of  course,  extensive  information  on 
all  RCA  receiving  tubes.  Pick  up  a  copy  at 
your  distributor  or  from  Commercial  Engineer- 
ing, RCA,  Harrison,  N.J* 

RCA  SCR  Experimenters  Manual 

Silicon  controlled  rectifiers  (SCR's)  are  very 
useful  semiconductors  that  are  much  used  in 
switching,  rectifying  and  control  circuits. 
Among  other  applications  familiar  to  hams, 
they  are  used  in  variable  speed  electric  drills 
md  make  it  possible  to  slow  the  motors  down 
with  little  loss  of  power,  RCA  has  come  up 
with  a  fairly  inexpensive  kit  of  semiconductors 
for  SCR  experimenting  and  an  excellent  man- 
ual to  go  with  it,  the  RCA  Silicon  Controlled 
Rectifier  Experimenters  Manual  The  book 
gives  instructions  that  are  easy  to  understand 
and  use  in  making  a  lamp  dimmer,  motor 
speed  control  electronic  timer,  time  delay, 
[lasher,  battery  charger,  model  train  or  car 
speed  control,  light  operated  switch,  heat  eon- 
trolled  switch,  overload  switch  and  electronic 
synchronous  switch.  You  can  have  a  lot  of  fun 
with  this  book.  Its  only  95tf  from  your  dis- 
tributor or  RCA  Commercial  Engineering, 
Harrison,  NJ. 
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LIBERTY  ELECTRONICS  WANTS  TO  BUY  FOR  CASH 


Electron  tubes  and 
semiconductors 

Most  any  type  or  quantity 
Receiving,  transmitting,  special 

purpose,  magnetrons,  klystrons 

We  will  make  you  an  immediate 

offer  in  cash. 


Special  sale 

HP-200BR  audio 
oscillator  S65 


Surplus  communication  and  test  equipment 

AN/GRC-3,  4,  5,  6,  7,  8,  10,  19,  26,  27,  46,  VRC-12 

AN  PRC-8.  9,  10,  25 

Test  equipment  with  ARM,  SG,  URM,  UPM,  USM,  and  TS  prefixes 

Communications:  AN  TRQ-1,  24,  35,  36 

Receivers:  AN/APR-9,  13,  14,  R-388A,  R-274,  R-390A,  R-391,  etc. 

Indicators:  ID-250,  251,  387,  257A,  etc. 

Aircraft:  AN/ARC-27,  34,  38,  44,  52,  55,  57,  73,  84 

AN/ARN-14,  59,  67,  70 

AN  APS-42,  81 

AN  APN-I,  AN  CPN-2A 

Also:  Tektronix,  Hewlett  Packard,  Booten,  and  General  Radio 
equipment,  etc. 


Liberty  Electronics,  Inc 


548  Broadway,  New  York,  New  York  10012,  Phone  212-925-6000 


Mark  CB  Catalog 

Mark  Products  Division  of  Dynascan  Corpo- 
ration has  out  a  new  catalog  CB-659  describ- 
ing their  complete  line  of  citizens  band  base 
station  and  mobile  antennas,  mounts  and  acces- 
sories. It's  available  from  Mark  Distributors, 
or  from  the  factory  at  5439  West  Fargo  Ave- 
nue, Skokie.  Illinois  60076. 


Lafayette 
Winter  Catalog 


-  LAFAYETTE 

V^    ***n*o  T^O^CS 


If  you  haven't  already  gotten  the  new  Laf- 
ayette Winter  Catalog,  you  should.  Its  full  of 
all  sorts  of  interesting  ham  and  other  elec- 
tronics equipment,  Lafayette's  as  well  as  that 
Irom  rrianv  other  manufacturers.  The  number 
662  108  page  catalog  may  be  obtained  by 
writing  to  Lafayette,  P.O.  Box  10,  Dept  73PR, 
Syosset,  N.Y.   I  1791. 


UGHTS! 


*  • 


..HAM    TV 


Build  e  "i*™ 


■  t 


FOR 


TV  contra  cheope*  tban  ever 
before!       Smpfesf    5   tub*   circuit    to   date. 
EXCELLENT    PERFORMANCE    KtlfrM 

by     Kufjart Ai    of    constructors    all     aver 

tfee  country.     EXPERIENCE  THE  FUN 

oi  *#E*Tiitftg  ike  fanily  and  neighbors 

4ti     your     living     roam     TV     ittM1 


AT V  RESEARCH  cbdfenges 
anyone  to  puj  you  on  TV  mare 
economically  than  we  can!  Here's 
why;   We  rWnuh  you  with  only  the 
har/-ta*find  components  and  easy-Tc- 
understand  plant.  You  supply  the  stand- 
ard reiistors,  cnpocitw t  ond  hardware  Irom 
your  [uafcbnt,  la  ihii  manner  poetically  aver 
one  con  afford  So  go  TV.., and  hove  tan  doing  it! 


THE 


Cheat*    frgm    a    different    kits    {in- 
cluding    printed     circuit     modetsj. 
Prices    lfart   01    low   01   116.95. 

Perfect  for  hami, 

experimenters, 

science  students. 


Why  not  get  started  NOW??    Begin  by  going  closed 
cJrev*f.».re!evjt4ng  an  the  living  too*  TV^Joter  expend 
re  Open  clfiwit  and  Q50  with  your  ham  fr.et>ds.  You'll  be 
aneted  no»  i+npfe  TV  can  be  wfcen  eurlding  with  an  A  TV 
RESEARCH  STARTER  KIT. ..even  li  you\e  never  bad  any  TV 
experience.  DON'T  DELAY...DROP  US  A  LINE  TODAY 


ENTIRE 


FAMILY! 


SEND  10*  FOR  NEW  TELEVISION  CATALOG*    GmpreKeni **  l.it.ng  of  ^  feme*,  iTetreni, 
etc.     Also  contains  irrfo  an  locating  iour<*4  of  W  vidicent,     Dton*t  put  it  off!  Wile  today] 


P.Q,  BOX  396-5 


&w  mmimzw 


So.  Siovik  Gry>  Nefcr, 
687?o 
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advised  by  ray  lawyers  that 
don't  you  ever  proofread  y 

arert  tmnok  jf >qfla4tet  and 
fchll  3P;reby  TfeSS  4ti»Sl  for 

have  no  other  recourse  but 

should  be  tarred  and  f eath 

Wayne  Green 

Dear  Sir: 

Would  suggest  that  you  make  some  arrangements  with 
a  good  university  to — will— your  brain?  to  them  «  .  *  at  .  .  . 
death.  So  that  through  scientific  research  (an  operation  could 
be  studied  and  then  performed  on  children — to  prevent  a  re- 
currents  of  the  bind  you  apparently  possess). 

Dr.   H.   B-   Cully    WA8CPA 

Podiatrist 

Van  Wert,   Ohio 

TUunk  you.  1  hope  you  enjoy  the  subscription  to  Bamhi 
Comics  we  are  sending  you  in  place  of  your  subscription  to 
?3.  ,  .  ,  Wayne. 

Mr.  G*  C,  Bandy,  KL7CVB 
P.  O,  Box  S40 

Delta  Junction,  Alaska 

Dear  OM: 

We're  sorry  to  hear  that  you  do  not  intend  to  renew  your 
membership  when  it  expires  at  the  end  of  this  year.  Manage- 
ment can  but  follow  the  orders  of  the  elected  directors,  who 
are  charged  with  the  formulation  of  League  policy  on  alt 
important  matters.  The  directors  in  turn  are  elected  from 
among   the   members  of    the  League   in   the   various   divisions 

<1  they  serve  for  two-year  terms.  It  would  appear  that 
should  the  directors  not  follow  the  wishes  of  the  members, 
then  they  would  not  be  reelected  at  the  next  balloting.  As 
a  member,  you  have  had  the  right  to  help  nominate  a  can- 
didate or  stand  for  election  yourself,  and  to  keep  your  elected 
representatives  informed  as  to  your  views.  As  a  non-member, 
ymi  would  no  longer  have  the  right,  and  yet  still  would  be 
influenced   to  some  degree  by  the   League's  future  course. 

Though  the  Headquarters  staff  had  no  voice  in  determin- 
ing the  League  view  toward  incentive  licensing,  I  was  present 
at  the  Board  meeting,  and  would  be  happy  to  comment  on 
any  poinls  which  disturb  ynu  particularly.  To  that  end,  I 
enclose  an  envelope  you  could  use  for  this  purpose.   73, 

Sincerely  yours, 

Perry  F.  Williams,  W1UED 

Assistant  Secretary 

ARRL 

Mr,  Perry  F.  Williams 
American  Radio  Relay  League 
225  Main  Street 
Newington,  Connecticut 

Dear  Mr.  Williams: 

Thank  you  for  your  letter  of  December  16th  in  regard  to 
my   termination    of   membership   in    ARRL, 

During  the  past  two  years  1  have  stated  my  reasons  for 
opposing  the  so-called  incentive  licensing  plan  in  letters  to 
ARRL  headquarters,  FCC  and  Senator  E,  L.  BarUett;  copies 
of  my  correspondence  with  both  FCC  and  Sen.  Harriett  were 
also  forwarded  to  ARRL  headquarters:  a  copy  of  my  formal 
submission  to  FCC  in  opposition  to  the  proposed  rule-making 
also  was  sent  ARRL  headquarters;  therefore  I  will  not  go  into 
detail  on  the  matter  but  if  you  are  interested  and  so  desire 
I  would  be  glad  to  send  copies  to  you. 

I  understand  how  the  board  of  ARRL  is  elected,  and  that 
management  supposedly  follows  policies  laid  down  by  the 
board  who  in  turn  are  guided  by  the  wishes  of  the  electorate. 
In  my  own  opinion,  and  in  the  opinion  of  a  very  large  and 
ever  increasing  number  of  ARRL  members,  is  that  something 
is  very  odd  about  the  actual  practice  in  view  of  the  actions 
of  board  and  management  over  the  past  two  years*  Many  are 
finding  it  rather  difficult  to  believe  the  rank  and  file  mem- 
bers have  anything  at  all  to  say  about  League  affairs  unless 
it  happens  to  be  in  agreement  with  management  and  board, 
In  short,  confidence  in  ARRL  has  decreased;  there  is  no 
longer    the    pride    in    being    a    member    when    you    suddenly 


realize  you  are  no  more  than  a  name  on  a  subscription  list. 
That  is  a  hard  statement  to  make,  but  I  fear  a  great  many 
members  feel  that  way  as  I  am  sure  your  membership  list 
will  show. 

This  situation  did  not  come  about  entirely  because  of  the 
incentive  Hcensing  plan;  had  the  League  used  a  more  mod- 
erate approach  the  plan  may  have  gone  through,  and  been 
accepted  by  members,  But  the  arrogance  of  the  initial  edi- 
torial on  the  subject,  the  deaf  ear  turned  to  each  and  every 
member  throughout  the  affairs  and  the  somewhat  gloating 
attitude  when  FCC  made  their  proposal,  all  combined  to 
create  resentment  that  will  lake  a  long  time  to  die, 

My  personal  concern  with  the  proposal  was  the  effect  on 
emergency  operations;  the  ARRL  proposal  RM499  would  have 
virtually  eliminated  Alaskan  emergency  operations,  and  the 
FCC  proposal  would  mean  the  loss  of  flexibility  to  an  alarm- 
ing degree.  I  have  been  in  radio  communications  for  more 
than  20  years;  and  I  cannot  believe  the  benefits  to  amateur 
radio  to  be  derived  from  the  proposal  can  possibly  compensate 
for  the  damage  that  will  be  done  to  emergency  communica- 
tions, especially  in  this  state  where  distances  are  so  great 
and  where  in  so  many  instances  in  the  past  the  radio  ama- 
teur has  contributed  so  much  public  service,  saved  so  many 
lives  and  was  indispensable  so   many  times. 

The  failure  of  ARRL  to  consider  the  effect  their  propoasl 
would  have  on  emergency  communications  was  a  very  serious 
mistake.  To  those  of  us  who  consider  amateur  radio  a  pub- 
lic service  first  and  a  hobby  second,  ARRL  has  shown  a  lack 
of  comprehension  of  the  value  of  emergency  communications 
that  is  alarming  in  view  of  their  past  influence  with  FCC, 
That  influence,  however,  along  with  the  prestige  of  ARRL 
has  apparently  decreased  to  an  all-time  lowr  during  the  past 
year. 

In  reading  the  "Letters"  section  of  QST  it  was  noted  that 
almost  all  letters  published  were  in  favor  of  the  proposal;  the 
opposition  letters  were  selected  apparently  for  their  poor 
taste.  It  is  inconceivable  that  this  was  a  fair  sampling  of  let- 
ters pro  and  con  received  on  the  subject.  Nor  do  I  recall 
one  single  article  written  for  QST  on  the  subject  that  did  not 
follow  the  same  ARRL  line.  If  QST  is  the  house  organ  of 
ARRL,  "by  and  for  amateur  radio*  \  would  it  not  be  reason- 
able to  assume  that  those  members  opposing  the  proposal 
should  at  least  have  a  chance  to  express  their  views  in  a 
sane,   dignified   manner? 

In  summary,  my  decision  for  terminating  my  membership 
in  ARRL  is  the  result  of  two  years  of  thought  on  the  mat- 
ter; I  hesitated  last  year,  finally  decided  to  try  one  more 
year  in  the  vain  hope  the  policies  of  the  League  would  at 
least  return  to  a  consideration  of  all  segments  of  amateur 
radio.  Since  that  has  not  happened  and  is  not  likely  to  hap- 
pen in  the  f  unseeable  future,  and  since  the  prestige  and  in- 
fluence of  ARRL  is  steadily  declining,  I  must  allow  my  mem- 
bership to  lapse  at  the  end  of  this  year.  Tt  is  my  intention 
to  continue  working  for  amateur  radio  and  in  particular  for 
the  public  service  segment;  the  satisfaction  in  rendering  as- 
sistance when  it  is  needed  means  a  great  deal  more  to  many 
of  us  than  a  prestige  license  or  call  sign. 

Thank  you  for  this  opportunity  to  explain  my  reasons  for 
terminating   my  association   with   ARRL. 

Yours   truly, 

G.    C.   Bandy    KL7CVB 

Delta  Junction,  Alaska 


Dear  Wayne, 

Eico  puts  in  a  nice  big  ad  on  their  753  and  you  put  in 
one  of  those  sterile,  un in  formative,  ttlVs  lovely"  type  of  re- 
views. This  article  just  doesn't  do  justice  to  the  Eico. 

Jim   Feetiey   WAGCLZ 
Orangevale,    California 

Most  of  our  "test"  articles  are  written  by  fellows  who  have 
bought  a  piece  of  equipment  and  like  it  well  enough  to  tell 
everyone  else  about  it.  Most  of  our  writers  are  average  every- 
day hams,  not  technical  geniuses  trying  to  show  off  their 
erudition  and  thus  you* 11  find  equipment  evaluated  from  the 
viexvpoint  of  the  user  rather  than  the  engineer.  Ft  is  nice 
when  a  company  makes  an  engineering  coup,  but  often  this 
is  lost  on  us  when  the  gear  turns  out  to  be  miserable  to  op- 
crate.  At  any  rate,  let  me  repeat  again,  if  any  reader  buys 
something  new  and  feels  that  if  is  great  enough  so  everyone 
else  should  know  about  it  then  let  us  know  that  you'd  like  to 
write  it  up  attd  if  no  one  else  is  ahead  of  you  we  can  give 
it  a  try,  .  .  .  Wayne. 
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TS  418A  400-1000  meg  signal  generators,  AM,  PM  or  CW  emis 

Ballantine  300  Voltmeter 

Millivac  MV-17C  Voltmeter  1  mv-lOOOV 

Lambda  C-281M  125-325  v,  200  ma 

Lambda  C-481M  125-325  v,  400  ma 

Lambda  C-881M  125-325  v,  800  ma 

Electronic  Measurements  234AM  0-300  v,  0-500  ma 

Electronic  Measurements  204AB  0-500  v,  0-300  ma 

DuMont  404  Pulse  Generator  0.05-105  microsec 

Hewlett  Packard  212A  Pulse  Generator  .07-10  n-sec  at  500  watts 

General  Radio  720A  Frequency  Meters  100-210  mc 

Lamda  Model  50  power  supplies.  0-500  volts  at  500  ma 
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$325.00 

40.00 

75.00 

60.00 

95.00 

125.00 

125.00 

100.00 

175.00 

200.00 

140.00 

125.00 


... 
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TS-497B  2-400  Meg  Signal  Generator  with  manual  $195.00 

Tektronix  514D  Scopes $250.00 

Tektronix  514AD,  later  version  of  514D $275.00 

531  Tektronix  Scopes,  wide  band  scopes  with  interchange- 
able preamplifier  versatility $525.00 

RM31A   Tektronix    Scopes.    Rack    mounted   version    of   the 

531A  Scope $600.00 

Preamplifiers  available  at  extra  cost. 

Tektronix    105   Square  Wave  Generator  used   for  checking 

wide-band  amplifiers  from  a  few  cycles  to  20  mc.  write 

All  equipment  used  and  surplus,  in  good  condition. 
Orders  FOB  Cambridge,  Moss.  Sorry  we  do  not  issue  catalogs  or  lists 

ELI  HEFFRON  &  SONS,  INC. 


321-329   ELM   STREET 


CAMBRIDGE   39,   MASS. 


EL  4-8572 


Dear  Wayne: 

I  would  like  to  suggest  a  little  fodder  for  future 
editorials,  since  it  looks  to  me  like  very  little  atten- 
tion has  been  paid  to  the  future  of  ham  radio  when, 
to  my  way  of  thinking,  several  interesting  and  per- 
haps dreadful  possibilities  lie  ahead*  To  wit,  the  fol- 
lowing questions; 

II  Will  the  increased  use  of  satellite  and  LASER 
communications  open  up  more  HF  frequencies  and 
relieve  the  pressure  on  the  ham  bands? 

2)  Will  more  sophisticated  means  of  communications 
now  in  developmental  stages  actually  constitute  more 
of  a  threat  to  our  VHF  assignments  than  our  HF  as- 
signments in   the  long  run? 

3)  If.  as  Robert  SarnofT  is  fond  of  saying,  in  20 
years  every  person  on  earth  will  have  his  own  private 
telephone  which  he  will  carry  with  him  at  all  times 
(dla  Dick  Tracy)  and  every  newborn  baby  will  be 
issued  a  telephone  number  as  he  is  born*  what  will 
be  the  role  of  amateur  radio? 

Of  course,  nobody  knows  the  answers,  but  the  pos- 
sibilities  are    interesting  to   contemplate. 

Fred  Latin  WftSZR 
US  IS,   Caribbean  Area 

Nine  Island 
4  January,  1966 


HIGH-SPEED    DOVE 


CORRECTIONS 

The  article  on  the  regulated  power  supply  on 
page  34  in  the  December  issue  has  an  error  in 
Fig.  1.  The  12  and  24  v  positions  of  S2B  are 
reversed. 

W9SEK  also  says  that  difficulty  with  Q2 
oscillating  in  the  transmitter  on  page  8  in  De- 
cember can  be  corrected  by  replacing  the  .01 
uf  capacitor  at  the  cold  end  of  L2  with  a  .1 
Ml    one. 


In  this  experiment  it  was  found  that  when  spin- 
ning the  disc  at  high  speed,  the  Earth's  G  field 
was  so  modified  as  to  cause  the  period  of  the 
pendulum  to  change.  This  experiment  was  per- 
formed  at   Franklin    Institute.    W8VHH. 

Dear  Wayne: 

I  have  never  read  your  column  once*  but  the  let- 
ters UFO  can't  be  missed,  so  I  read  the  January  col- 
umn from  slem  to  stern.  You  hit  the  UFO  problem 
on  the  head  except  tor  the  method  of  propulsion.  You 
will  find  that  a  gravity  field  has  a  fixed  propagation 
time, 

Robert  Pielage  W8VHH 


MARCH   1966 
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PRICE  BREAKTHROUGH  ON  BEAMS 

FULL  SIZE;  new;  complete  with  boo*  and  hardware:  SWR,  1:1: 
handles  5  few:  adjustable  entire  bind;  %"  and  1"  aluminum 
alio?  tubing;  coas  feed: 


3  el  20    $22  el    16    , 116 

4  el    10 18         4    ei    6 15 

VERTICALS:  ALL  HAND  V100    (8  lliru   160) (18.05 

QUADS:  NEW)  NEW  I  ALL  METAL  fcx^pt  tasulatdrg)  Cubical 
tjnails;  2  el;  full  size;  complete  with  boom,  :i I i  hiirdware ; 
terriiic  gain  mirl  dir^elivity :  beat  i|Uiid  ever  made:  no  bamboo: 
20  meter  $25;  15  in  $li  I  Remit  with  order,  flipped  ex- 
ss   co' I vet. 

GOTHAM.  1805  Purdy  Ave.,  Dept.  73f  Miami  Beach,  Fla.  33139 


SEND  YOUR  ORDERS  TO    ALCQ    LAWRENCE,  MASS. 


EL  37 

World  famous  British 

DX  transmitter 

Now  available 

at  your  distributor 

$495.00  complete 


Interested   in — Gravity  and   Gravitation? 

The  Mahlon  Loomis  Scientific  Foundation  (named  after 
the  inventor  of  wireless}  is  furthering  the  study  of  gravi- 
tation. The  foundation  is  especially  interested  in  hearing 
from  hams — who  may  be  able  to  discover  important 
principles  as  they  have  with  radio.  The  director  is  Cdr. 
Tom  Appleby  W3AX-  Mahlon  Loomis  Foundation,  P,0. 
Box  6?  13,  Washington,   DX.  20015. 


SURPLUS  LIVES! 


And  here's  the  book 
that  tells  you  where  to 
find  out  about  any 
surplus  unit  that's 
been  written  up.  It's  a 
complete  list  of  arti- 
cles about  surplus 
equipment  and  surplus 
conversions.  Gives  a 
brief  rundown  on  the 
article  and  where  it 
came  from.  By 
W4WKM.  Postpaid. 

$1.50 
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Peterborough,  N.H.  03458 


Dear  Wayne, 

I   am  not  a  licensed  ham  because  of  my   altitude  towards 
the  CW-FCC  ruling.  I  don1!  like  any  part  of  CW  nor  the  fre 
queney  allocations  set  aside  for  sameT  nor  the  fact  thai  most 
licensed  hams  can't  and  don't  use  it. 

How  about  more  articles  for  the  SWLs  and  less  about 
X miters  and  amplifiers. 

More  power  to  you  and  your  mission. 

S.  M.   Irwin 
Fresno,  California 

Dear  Wayne, 

I   enjoy   your   articles   very    much   and   agree   with    yni    on 
ARRL  has  done  in  the  past   and  what   the   future  looks  li' 
I've  been  a  member  of    ARRL   for  seven   years  onl/  because 
I  want  to  read  the  DX  Column  in  QST.  You  should  have  a 
HX  section  In  73  to  keep  73  growing. 

John   Shope  KOTRG 
Kansas    City,    Kansas 

We'd  i&vt  to  have  one  if  me  could  only  think  of  some  n 
approach.   The  column  in  QST  jeeiitj  awfully  dull  to  me  and 
I'd   halt   to  strain    hard   and   come   up  with    a   similar    e&     in 
trfria.    Pve    Bee»    talking    this    problem    over    with    KV4AA, 
W6KGt    W4BPD,    and   other   tap   DXcrs   and   may   soon    he 
something    interesting    to    report. 

Dear  Wayne: 

I  jusi  finished  reading  your  January  editorial,  Reads  fine  all 
the  way.  As  regards  your  policy  on  articles  when  accepted, 
let  me  say  thanks  for  the  check  I  received  last  week  for  ihe 
article  that  r  sent  you  three  weeks  ago.  As  regards  how  long 
it  takes  to  get  into  print,  my  article  about  the  Florida  style 
tower  in  the  November  issue  was  paid  for  in  mid  1964,  again 
just  about  three  weeks  after  I  sent  it  to  you.  I  got  more  to 
read  in  the  January  issue  for  50#  than  you  get  in  that  other 
one  in  ihree  months  for  75 tf  a  crack,  and  better  reading  ut 
that. 

Earl  Spencer  K4FQU 
Fort    Myers,    Florida 

Dear  Wayne: 

With  reference  to  the  personal  static  you  reported  in  your 
January  editorial,  and  recallling  some  of  the  things  I've  read 
about  you  in  other  publications,  deponent  States! 

there  is  one  untruth  quite  a  few  nf  us  can  expose.  No  one 
would  believe  that  you  could  regularly  offer  us  the  work  of  a 
writer  like  Jim  Kyle,  for  example,  unless  you  paid  well  and 
promptly  and  published  a  magazine  he  could  read  without 
chagrin.  So  I  suppose  the  charges  of  non-payment  refer  to  the 
bulk  of  your  contributors  who,  like  myself,  afflict  you  with 
manuscripts  spasmodically  (and  write  the  same  way).  As  one 
of  these  I  can  affirm  that  you  have  always  paid  on  acceptance 
and  in  amounts  nicety  calculated  to  leave  me  with  a  slight 
feeling  of  guilt.  To  confirm  a  point  you  made  I  can  add  that 
on  one  occasion  you  published  a  contribution  a  year  after  1 
had  spent  the  money  received  for  it.  I  thought  you  had  lost 
your  nerve.  Incidentally,  don't  fret  about  that  sense  of  guilt — 
I  can  bear  it. 

As  an  Extra  Class  Gadfly  you  are  certain  to  be  swatted 
now  and  then  as  you  probe  sensitive  areas,  so  I  hope  those 
amateurs  who  occasional lv  find  themselves  in  agreement  with 
your  policy  on  specific  issues  will  help  generate  a  true  con- 
census by  signaling  their  approval  with  a  letter* 

A  check  for  $3.00  for  a  1966  binder  is  enclosed— this  doesn't 
indicate  I  think  you'll  last  out  the  year,  it's  just  that  I'm 
burdened   with   an    orderly   mind. 

Ken    Cole   WTIDF 
Vashon,    Washington 

Dear  73: 

Mr.  Eric  Young's  solution  to  the  identification  of  amateur 
stations  in  January  73  p.  89,  operated  by  persons  other  than 
the  licensee  is  unusable  because  amateur  operators  do  not 
carry  call  signs.  Neither  does  a  broadcast  station  disc  jockey, 
engineer,  announcer,  owner,  program  director  or  any  other 
individual  have  a  call  sign.  Radio  STATIONS  have  call  signs* 
An  amateur  operator  has  a  license  but  not  call  sign  is  asso- 
ciated with  any  individual.  If  you  d<  believe  this  get 
someone  lo  apply  for  an  operator  license  without  filling  in  the 
blank-  pi>rlatning  lo  the  station.  He  will  receive  an  operator's 
license  with  no  call  sign  as  1  did  on  mv  first  license  when  1 
had  no  permanent  address  and  used  Navy  MARS  Station  rig>. 

James  Stuckey  W5ZJO 
Baton   Rouge,  La* 
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Dear  Wayne, 

I  have  a  couple  of  comments  about  the  editorial  in  the 
January  '66  edition  of  73,  starting  with  a  short  lecture  on 
fttrce : 

Electromagnetic  forces  (e.g,  the  coulomb  force)  are  cre- 
ated by  the  exchange  of  photons  and  virtual  photons  between 
the  two  particles  involved.  Nuclear  forces  are  due  to  the  ex- 
change of  pious  (pi-mesons)  and  virtual  pions.  (Nuclear  forces 
are  the  short-range  forces  which  hold  a  nucleus  together  de- 
pute the  repulsive  coulomb  forces  acting.)  Similarly,  people 
have  postulated  a  particle,  generally  called  a  graviton,  whose 
exchange  leads  to  gravitational  force, 

The  nuclear  force  can  be  described  by  the  Yukawa  form 


Y  = 


d^~ 


£-  m^ 


Note  that  there  are  two  parts,  an  inverse  square  part 
Fo/d3  and  an  exponential  e"mci  which  becomes  very  small 
as  the  distance  between  the  two  particles  gets  larger,  and 
gives  the  force  its  short-range  character.  In  this  formula,  m  is 
the  mass  of  the  exchanged  particle,  a  pron,  usually  written 
mff. 

In  the  case  of  an  eletcromagnetic  interaction,  the  exchanged 
particle  is  a  photon,  which  has  no  mass.  There  is  correspond- 
ingly no  exponential  term  in   the   force  formula,   and  we   are 


left  with  the  pure  coulomb  inverse-square  law, 


Fo 


& 


jtqr^ 


Presumably,  since  gravitational  forces  are  also  inverse- 
square,  the  mass  of  the  graviton  is  zero.  This,  however, 
doesn't  exempt  it  from  the  requirements  of  relativistic  me- 
chanics, which  work  in  every  case  we  know  about.  One  of 
the  requirements  of  the  relativistic  formalism  which  has  been 
developed  is  this:  in  order  to  avoid  an  ambiguity  in  cause- 
aod-efcct,  i.e.  to  eliminate  the  possibility  that  in  some  frames 
of  reference  an  effect  happen  before  its  cause,  we  must  re- 
quire that,  even  in  theory,  no  interaction  propagate  at  more 
than  the  speed  of  light.  This  would  apply  to  any  interaction, 
even  to  interactions  caused  by  massless  particles  like  the 
photon,  the  neutrino,  and,  if  it  exists,  the  graviton,  because 
it  is  not  derived  from  the  mechanics  of  an  interaction.  It  is 
derived  from  the  nature  of  space  and  time,  as  we  know  them, 
and  the  requirement  that  f(if  A  causes  B,  then  A  must  occur 
before   B" 

Further  comment:  I  disagree  with  your  statement  that 
"We  have  no  real  idea  of  what  it  is  that  goes  to  the  moon 
and  bounces  back  .  (  ."  etc.  We  understand  light  waves,  or 
photons,  or  whatever  you  want  to  call  them,  as  we]]  as  we 
understand  anything  else  in  physics,  and  a  lot  better  than 
we  understand  any  of  the  elementary  particles  which  have 
mass  and  charge.  Strictly  speaking,  I  admit,  we  don't  undre- 
stand  anything,  but  I  think  that  it  is  misleading  to  say  it 
the  way  you  did.  Certainly  no  one  would  say  he  didn't  know 
what  a  moon-rocket  was,  although  he  may  not  understand 
the  detailed   mechanics  of  its  operation. 

Further  comment;  klCLL  was  wasting  his  time,  unless  he 
was  using  a  microscope  to  watch  his  antenna.  Let's  figure  the 
force  reacting  on  the  antenna  due  to  the  100  watts  leaving 
it.  Suppose  that  the  entire  signal  went  out  in  the  forward 
direction,  so  that  it  was  all  pushing  the  same  way.  In  one 
second,  the  energy  sent  out  is  100  joules,  since  a  watt  is  a 
ioule/second.    The    momentum    of    this    100    joules    is    mo- 

™««***™  E  i00  joules 

mentum  =  p  —  mc    •=  —  =:  — -4 

c         3  x   10s  m/sec 

=  3  x  I0^T  kgm/sec  in  one  second. 

The  force  due  to  to  this  radiation  is: 

p  _  ma  _  niAv,  _    Ap  kgm 


At 


sec-* 

=  3   a;   10-7   newtons 


Now  suppose  that  KlCLL  hung  his  beam  from  a  50  foot  wire, 
and  that  it  has  a  mass  of  10  kg,  that  is  a  weight  of  10  kg  x 
9.8  m/seca  equals  98  newtons.  This  means  that  the  beam  will 
want  to  be  in  a  position  slightly  displaced  from  the  vertical* 
We  can  calculate  the  displacement  from  similar  triangles  to 
be  10~6  inches. 

Just  by  turning  on  his  rig,  KlCLL  created  a  pendulum 
swinging  around  a  new  equilibrium  point  with  an  amplitude 
of  about  a  millionth  of  an  inch*  Even  if  he  had  keyed  the 


m 


■ 


HAMS, 


EXPERIMENTERS 


SPECIAL 


COMPONENT  OF  MISSILE  TEST  SET.  Includes:  2" 
scope  with  2BP1  tube;  waveguide  assembly  with  2K25 
klystron,  attenuators,  3  magic  T's,  waveguide  elbows, 
adapters;  2  neon  ring  counter  tubes;  10  kmc  power 
and  frequency  measuring  unit;  4"  500  /tamp  meter. 
25  other  tubes  like  12AU7,  5670,  5687,  6AK5.  Unit 
#1  (Pictured)  21"  x  12"  x  20s".  75  lbs.  Used, 
exc.    . ,.-■:.-..;  '.y; .  .    $35.00 

UNIT  iz2,  Similar  in  appearance  to  above.  Contains 
29  tubes;  3"  500  /tamp  meter;  zero  center  500  ^amp 
meter;  4  xtafs:  24,  26,  30  kc  and  1  mc;  2  mercury 
relays;  9  SO  fif  450  v  capacitors;  rectifiers;  connec- 
tors, coils,  switches,  controls,  etc.  21'  x  1  2"  x  22"  75 
lbs.  Used,  exc.  Unit  2. , $30.00 

2"  SCOPE  UNIT  as  in  Unit  1  above,  with  2BP1,  2 
6AK5'$,  focus  and  brightness  controls,  Mi  lien  CRT 
shield.  No  power  supply;  4-3/4"  x  5W  x  10".  7  lbs. 
Used,    exc . $9.50 

WAVEGUIDE  ASSEMBLY  from  Unit  1,  with  2K25.  20 
lbs.    Used,    exc.    .-.,♦, ,    $1  5.00 

FLEXIBLE  WAVEGUIDE,  ?0  kmc,  with  curved  fitting 
on  one  end  straight  fitting  on  other,  17  feet  long. 
1  5  lbs.  Used,  exc . $7.50 

RING  COUNTER  CHASSIS  with  2  WE  6167  counter 
tubes,  2  5670,   5165 $5.00 

TRIAD  RED  SPEC  miniature  transistor  transformers. 
Rated  50  mw  except  SP-7  which  is  10  mw.  Response 
300-100,000    cps. 


Primary 

Secondary 

SP-   7 

200    k    ohms 

1    k  ohms 

SP-34 

600 

3.2 

SP-35 

1200 

3.2 

SP-36 

10   k 

3.2 

SP-43 

300  CT 

12 

SP-44 

600   CT 

12 

SP-46 

1000  CT 

12 

SP-59 

120  CT 

3.2 

SP-60 

320  CT 

3.2 

SP-62 

800  CT 

3.2 

5P-63 

1200  CT 

3.2 

SP-64 

1600  CT 

3.2 

Dimensions:  .46"  x  .3F'  x  .41".  Molded  epoxy  case. 
Wire  leads.  Regular  price,  $7  each.  Our  price  $1 
each,  5  for  $4.    \2  for  $9*   Brand  new. 

ALUMINUM  CHASSIS  SLIDES:  Heavy  duty  military 
spec  (used  exc.)    14"  closed,  27"  extended.   Holds  60 

lbs.  Shpg,  wt.  4   lbs. $2.00   pair. 

18"  closed,  34"  extended.  Holds  80  lbs,  Shp.  wt.  8 
lbs*    , # ,  , •  ,  . «  .    $3   pair, 

MICROAMMETER,  3"  round,  10  //amps  each  side  of 
center   zero.    Scafe    reads    120-0-120,    Used   excellent, 

$5.50 

5  SECTION  VARIABLE  CAPACITOR,  400  pf  per  sec- 
tion* Fine  loading  capacitor  for  your  linear.  6"  x  3V2" 

x  2-3/4" .  3/e»  diameter  shaft.  4  lbs.    New $2.00 

Units  t  and  2  above  shipped  express  or  freight  col- 
lect*   Please   add   sufficient   postage   on    other    items. 

JEFF-TRONICS 

4791  MEMPHIS  AVE.     CLEVELAND,  OHIO  44109 


MARCH  1966 


in 


Interested  in — UFO's? 

NICAP  (the  National  Investigations  Committee  on  Aerial 
Phenomena)  has  over  7000  members  who  are  interested 
in  and  studying  unidentified  flying  objects.  The  director 
is  Maj.  D>  E.  Kcyhoc.  Membership  is  S5  per  year  includ- 
ing a  subscription  to  the  U\F,0.  Investigator.  NICAP, 
1536  Connecticut  Avenue,  N.W.,  Washington,  D.C  20036. 


GET    INSTANT    MONEY! I 

We  wont  your  surplus,  obsolete,  or  excess 
inventory  equipment,  components  and  parts! 
Need  ground  and  air  communication  equip., 
teletype,  all  GRC,  PRC,  ARC,  ARN — all  test 
equip.  What  have  you?  WE  PAY  TOP  DOL- 
LAR* We  make  deals — now  J  And  we  pay 
freight.  Tell  us  what  you  have — not  tomor- 
row— todayf 

COLUMBIA  ELECTRONICS — Dept,  7 

4365  W.  Pico  Blvd.,  Los  Angeles,  Col    90019 


cu 


EX 


|    FIBERGLAS 
QUAD      KIT 


$ 


COMPLETE 
KIT  ONLY 


Based  on  the  famous  CUBEX  MK 
EQ  mechanical  design.  Kit  includes 
8  —  13  ft.  Fiberglas  Arms,  2  Cube* 
Quad  End  Spiders  and  1  Cubex  Boom- 
Mast  Coupler. 

WE  INVITE  CRITICAL  COMPARISON! 
The  CUBEX  MK  HI  and  MK  UE-FG  now  available  in  multi-element  mod- 
els. Also  single,  dual  and  »ri  bond  models.  Write  for  FREE  BROCHURE. 
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F.OJ. 


CUBEX     COMPANY 

P.O.  Box  732,  Altadena,  California 


LARGEST  SELECTION  in  United  States 
AT  LOWEST  PRICES — 48  hr.  delivery 

Thousands  of  frequencies  in 
stock.  Types  include  HC6/U, 
HC18/U,  FT-241,  FT-243, 
FT-171,  etc. 

SEND  104  fw  catalog  with  oscillator 
circuits.  Refunded  on  first  order. 

2400B  Crystal  Dr.,  Ft.  Myers,  Fla.  33901 


CUSTOM  TRANSFORMER  DESIGN 

We  special  ire  In  winding  custom  transformers  for  hams 
and  industry:  plate,  power,  filament,  single  and  three  phase 
types  plus  swinging  and  smoothing  reactors.  All  work  guar- 
anteed for  on*  year.  Don't  settle  for  a  compromise*  Get 
exactly  what  you  need  by  writing  us  for  a  free  quotation- 
High   quality    workmanship — fast   delivery, 

PETER  W.   DAHL  CO. 


401    4th  St.,  5.E. 


Minneapolis,   Minnesota  55414 


t  *»  Him 


50* 


MATH 
SIMPLE? 

Yes,  K8LFI  gives  you 
the  simplest,  most 
easy  -  to  -  understand 
explanation  of  Ohm's 
Law,  squares,  roots, 
powers,  frequency,  me- 
ters, logs  slide  rules, 
etc.  A  postpaid  steal 
at    only  50^ 

73  MAGAZINE 
Peterborough,  N,H.  03458 


thing  just  right,  in  step  with  its  oscillations,  the  way  you 
push  a  child  on  a  swing,  1  doubt  that  the  Q  of  such  a  me- 
chanical system  is  more  than  10,000  so  he  couldn't  have  got 
an  amplitude  of  more  tan  a  ten-thousandth  of  an  inch. 

Thus,  your  statements  are  correct— the  beam  didn't  move 
a  hundredth  of  an  inch.  But  your  conclusion,  or  at  least  your 
implication,  Is  compie+ely  wrong. 

Incorrect  statements  like  this  cast  a  shadow  on  the  rest  of 
what  you  say.  Still,  you're  making  hams  think,  which  is  more 
than  most  of  them  would  do  otherwise.  Keep  it  up. 

Roger    ChaiTee   W1IQQ 
Berkeley,    California 


Dear  Wayne: 

Re  your  editorial  in  January  73 — t  have  been  waiting  for 
some  time  for  some  interest  to  develop  in  the  direction  of  u>- 
ing  gravity  as  a  means  of  communication.  Your  article  will 
probably  cause  several  letters  to  be  written  as  I  am  reason- 
ably sure  that  there  has  been  enough  evidence  collected  to 
show  the  possibilities  of  that  system  or  mode  or  whatever  you 
want  to  call  it.  Now,  I  am  not  interested  in  going  into  the 
UFO  angle  at  present,  but  what  I  would  like  to  see  is  the 
possibility  of  using  your  magazine  as  a  sounding  board  and 
central  collection  agency  for  tests,  experiments,  and  descrip- 
tions of  models— or  even  some  speculative  articles  on  ways 
and  means  of  using  gravitational  forces  as  a  communication 
medium. 

In  195°>  while  working  with  a  three  axis  accelerometer 
for  an  inertia)  navigation  system  it  occured  to  me  that  some 
of  the  effects  noticed  while  two  similar  systems  were  operat- 
ing adjacent  to  each  other  could  be  attributed  to  gravitational 
forces  and  that  the  system  did  provide  communication  possi- 
bilities— and  further,  of  course,  provided  a  method  wherein 
the  velocity  of  propagation  of  the  ''wave'1  could  be  measured. 
Incidently.  this  accelerometer  (one  I  developed)  was  sensitr 
to  the  category  of  IQ-iog.  I  wrote  a  disclosure  on  the  effej! 
noticed  and  attempted  to  describe  the  mechanism  involved; 
in  particular,  a  description  of  the  variation  of  gravitational 
forces  under  dynamic  conditions  as  compared  to  static  condi- 
tions and  certain  other  intuitive  feelings  concerning  equal 
masses  in  the  systems  (possibility  of  resonance),  etc. 

I  did  not  send  the  disclosure  to  the  patent  office  or  attempt 
to  do  anything  with  it  at  that  stage.  I  perceived  that  I  prob- 
ably had  riot  accurately  described  what  I  had  observed  (ter- 
minology yet  to  be  developed)  and  further  that  even  if  the 
system  were  patentable  the  time  delay  between  discovery  and 
actual  practical  reduction  to  practice  would  probably  exceed 
the  life  of  any  patentable  protection* 

It  occurred  to  me  that  there  was  an  analogy  possible  be- 
tween the  development  of  a  gravitational  "action  at  a  dis- 
tance" system  and  that  which  has  occurred  in  electro-mag- 
netic technology.  It  also  occurred  to  me  that  radio  amateurs 
would  be  the  best  developmental  team  approach  to  reduction 
to  practice.  I  can  see  a  parallel,  for  instance  in  the  old  co- 
herer and  silver  filing  detectors  as  compared  to  the  detector 
that  I  used.  In  many  of  the  early  electro- magnetic  experi- 
ments the  helpmate  of  resonance  was  not  used  although  it  is 
probably  fortunuate  that  Hertz  did  have  resonance  of  sorts 
with  the  spark  gap  supporting  rods  used  on  his  leyder  jars. 

Iertz*s  system  was  probably  resonant  around  250  mc)— 
and  there  are  of  course,  the  esoteric  teachings  of  Nikola  Tesla 
in  regard  to  resonance. 

I  can  fill  many  pages  with  further  information  about  the 
possibilities  of  using  the  gravitational  approach,  but  before 
I  rave  on  I  feel  I  had  better  wait  for  an  answer  from  you  as 
to  how  you  feel  about  these  things.  The  articles  you  could 
or  would  publish  (at  least  initially)  would  have  to  be  care- 
fully worded  so  as  not  to  alienate  your  present  audience  or 
cause   unkind   comment   about   the   condition   of   your  mental 

faculties. 

Incidentally,  I  have  no  intention  of  attempting  to  patent 
this  system  or  concept.  I  just  think  it  would  be  fun  to  watch 
the  development,  especially  by  radio  amateurs,  whom  I  hold 
in  high  regard  for  their  practical  research  abilities. 

I  am  prepared  to  write  a  lead  article  going  into  detail  about 
the  possibilities — and  then  several  articles  on  construction  of 
simple  equipment  to  verify  the  effects  that  I  have  observed 
—and  then  the  door  is  open  if  a  few  of  the  guys  will  pick 
it  up  and  help  develop— are  you  interested? 

W.  K.  Barker  Jr.  W4YGT 
Gainesville,  Florida 
Sur&*  *  .  .  Wayne, 
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HAMMARLUND  SP  600 

JX/R-274  SUPER  PRO 

RECEIVERS 

ANOTHER  FIRST  FOR  SELECTRONICS.  We  just  ob- 
tained a  small  quantity  of  these  famous  receivers 
that  have  been  depot  reconditioned  and  repacked  to 
look  and  operate  like  new  complete  with  manuals 
and  spare  parts. 

Frequency  range:  ,54  to  54  MC  in  6  bands 
Audio   Power  Output:   2   watts    di>    600  ohms. 
Power  Required:  95  to  260  watts  at  130  watts  (Power 

supply  is  self  contained) 
Tubes:     20 

Mechanical:   Rack  mounting   1  9"W  x   lOV^H  x    IdViD 
Weight;   66   lbs. 
Performance: 

Sensitivity:    2-3    microvolts    or    better   on    all    bands 
for  ST  N  to  N  ratio  of  10  db.  (We  have  checked 
several  at  50  MC  Qnd  the  sensitivity  was  better 
than    )    microvolt) 
IMAGE   Rejection:   better  than  74  db  on  all   bands. 
LF,   Refection    Ratio:  at   600   KC    Is  2700  to   I 
AVC   Action:   output   will    hold   within    12  db   when 
input  is  increased  from  2  to  200,000  microvolts. 
Frequency      Control:      continuous     tuning      plus      a 
separate    crystal    control    oscillator    in    which    6 
crystals     can      be      used      for     spot      frequency 
operation. 
Shipping  Weight:   200   lbs. 
PRICE:        $399.95 

BRAND   NEW   PANADAPTOR 
PANORAMIC  MODEL  PCA-2 

TYPE  T-200 


Here  is  another  scoop  by  SELECTRONICS:  A  BRAND 
NEW  GENUINE  PANORAMIC  RADIO  PRODUCTS  INC. 
PANANADAPTOR.  These  units  are  small  and  of  a 
modern  decor,  so  that  they  will  blend  with  any 
station.  They  come  complete  with  instruction  manual. 
SPECS: 

Power   Reed.:    115V  50-60   cycles 

I.F.    Ranoe:   450-470KC 

Screen  Size:    2"  dia. 

Sweep  Width:  -  100  KC  to  0  KC 

Tubes:    1  1 

Sire:    1  1  "W  x  6Vi"H  x  1  0"D. 

Shipping    Weight:   20    lbs. 

Price:      $79.95 

BRAND  NEW  FR-4/U/URM-79 
FREQUENCY  METERS 

Here  is  a  real  hot  item  far  you  discriminating  hams 
or  labs  who  are  interested  in  the  ultimate  accuracy 
in  frequency  measurements.  All  units  are  brand  new 
In  original  crates  with  spare  parts,  instruction  man- 
ual and  two  calibration  books.  The  spare  parts  even 
Include  a  spare  crystal  oven  and  crystals,  and  ail 
tubes. 
SPECS: 
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Frequency  range:  100  KC  to  20  MC  (7  bands) 
usable  to  1000  MC 

Oscillator  freq.:  100  KC  to  250  KC  (proxy)  1250 
KC  (crystal),  15  to  20  KC  (interpolation),  10  KC 
blocking) 

Frequency    stability:    .0001% 

Accuracy:     001% 

R.F,  Output:    100  microvolts  min,  in  51    ohms 

Audio  Output:   2  MW  min,   in  600  ohms. 

Method  of  Interpolation:  Visual,  with  built  in 
oscilloscope 

Tubes:  30 

Harmonic   selector:   9th  thru  26th 

Power  Required:  115  or  230  V,  50  to  1000  CPS, 
136   watts. 

Weight:    146   lbs.   in   case 

Size:   22"H  x  26V4"W  x  203^D 

Description:  a  portable  hefrodyne  type  frequency 
meter  for  portable  or  fixed  use.  May  be  re- 
moved from  the  case  and  rack  mounted,  or  used 
in  the  case  with  the  tilt   base  as  a  table  model. 

Shipping   Weight:    160    lbs. 

Price:      $350.00 

DIRECT  PLUG-IN 
REPLACEMENTS 

PREMIUM     5R4     SILICON     PLUG-IN     REPLACEMENT 
RECTIFIER   RATINGS:   4000   PIV    @    1    amp.    D-C. 
These  ore   a    direct  plugnn    replacement   unit   that 
will    eliminate    tube    replacements,    greatly    reduce 
heating,    and    provide    instant    warm-up.    All    units 
are     properly     compensated,     potted     and     power 
tested  at   I   amp.  average  D,C,  current, 
PRICE*      S6  00 
5U4/5Y3/5Y3GT   5V4/5V4GT/5AU4/5T4/5W4/5Z4/ 
5AW4/5V3/  5AX4    5AZ4   5Y3G  C 1  800   PIV) 

Our  .zrSA  will  replace  any  of  the  above  tubes. 
PRICE:      $K95 
80/5Z3      Our  replacement  «rSH 

PRICE:      SI. 95 
024,  6X4     Our    replacement   ;rSE 

PRICE*      SI  95 
NEW   FLANGLESS  TYPE  SILICON  DIODES 

SILICON   RECTIFIERS:  All  are  the  newer  axial   read 
flangeless  types.  All  are  rated  at  1,5  amp.  D.C, 

50—200  V  @   .06 

200 — 400  V  @    ,14 

400 — 600  V  @    .24 

600 — 800   V  @    .36 

800                V  @    .44 

1000   or  better  @   .54 
POWER    TESTED    SILICON    RECTIFIER    UNITS 

(all  35  amps) 

50  V  @    .84 

100  V  @    .92 

200  V  ©1.94 

300  V  @2.50 

RG     59  A/U  COAX  CABLE 

500'   reels   @    $15.00  per  reel 

GR — 1211      75KC  to  40   MC    UNIT  OSCILLATOR    IN 
SIX    BANDS     PRICE:      $150.00 


ALL    MERCHANDISE   GUARANTEED— ALL    PRICES   F.O.B.    PHILADELPHIA,    PA- 


I 


1206  S.  NAPA  ST,  PHILADELPHIA,  PA,  HO  8-7891,  HO  8-4645 
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FOR  THE  AMATEUR 

TWOER  LINEAR  AMPLIFIER 

25  WATTS  MODULATED  OUTPUT 

Thin  chassis-enclosure  fits  under  Twoer.  Just  plug 
it  in.  Takes  one  watt  modulated  rf  output  from 
Twoer,  drives  super  VHF  Compactron  to  up  to  75 
watts  input.  At  (east  25  watts  modulated  output 
guaranteed.  66%  efficiency  on  voice  modulation. 
Modulation  reports:  "Excellent,"  "Recognized  Twoer 
modulation  immediately/7  LIN-AMP  1.  wired  and 
tested  by  KLCLL,  $49.50.  Use  any  power  supply  you 
have,  12  vacf  up  to  500  vdc,  or  order  power  supply 
LIN  AMP  PS1,  $34.50. 

ABSORPTION  UHFWAVEMETERS 

Hand  calibrated  from  crystal  oscillators  by  K1CLL. 
Now  you  can  find  the  432  and  1296  me  bands. 
Know  the  frequency  of  your  doubters,  triplers  and 
oscillators.  Don't  guess! 


VHF-2  140  to  355  mc 
UHF  1  350  to  675  mc 
UHF-2  600  to  1100  mc 
UHF*3  950  to  1400  mc 


$9.75   each 
All   four  for   $35 


Hoisington  Research  Company 

Far  Over  Farm,  Phone  603-924*3030 
Peterborough,  N.  H.  03458 


Interested  in  VHP 

Then  why  not  send  for  a  free  sample  of  the 
VHF'er  Magazine.  It's  devoted  entirely  to 
serious  VHF  and  UHF  hamming.  It  contains 
articles  by  well-known  and  capable  VHF'ers, 
All  who  want  to  improve  their  knowledge  of 
VHF  are  invited  to  subscribe. 

Subscriptions  are  $2  a  year  (foreign  $3) 

The  VHF'er 

Parks  Laboratories,   Rt   2,   Beaverton,  Oregon 


Back  Issue  Bonanza 

Curl  up  this  winter  with  20  assorted  fascinating  back 
issues  of  73,  They'd  keep  your  mind,  imagination  and 
soldering  iron  worm  through  the  cold  nights.  Our 
choice  (but  an  excellent  one,  of  course)  at  this  low 
price*   20  for  $5. 

Cheapskate's  Assortment 

Eight  fabulous  back  issues  of  our  choice  for  a  puny 
$2, 

Single  Back  Copies 

Individual  back  issues  are  50#  apiece  except  all  of 
1960,  February,  March  and  April  1961,  and  June  and 
November  1962,  which  are  $L  January  1961  and 
December    1962   aren't  available. 

Bound  Volumes 

1962  and  1963  bound  volumes  are  beautiful  and  $15. 
We're   going   to  make   up 
1965,   but  it'll   take  a 


more 
while. 


1964    and    some   for 


Binders 


Binders  are  available  through  1960-61,  1962,  1963, 
1964,  1965  and  1966.  They  re  $3  apiece  and  if  you 
order  them   Nancy  will   hote  you  'cause  they're  hard 

to  wrap. 

73   Magazine  Peterborough,   N+   H.   03458 


Dear  Wayne: 

As  a  loyal  ARRL  member  I  usually  find  your  editorial 
rather  disagreeable,  to  say  the  least.  Not  so  in  your  January 
issue,  however  Your  discussion  of  UFO  communication,  etc., 
has  filled  a  void  that  has  long  existed—serious  consideration 
!  in  a  national  magazine.  As  you  have  probably 
guessed,  1  am  a  firm  believer  in  them.  However  I  would  like 
io  take  issue  with  one  point  you  made,  You  seem  to  take  the 
view  that  we  should  not  "let  them  know  what  wc  know  about 
them.11  You  then  made  the  statement  that  this  subject  should 
not  b-  discussed  over  the  air+  It  is  my  belief  that  the  very 
fact  that  UFO's  have  apparently  been  visiting  our  planet  for 
hundreds  of  years  shows  that  their  intentions  with  us,  if  any, 
an  ful"  I   think  they  want  us  to  know  they  are  there, 

and  their  increasing  frequency  of  visits  is  a  way  of  getting 
us  used  to  seeing  them.  I  suggest,  therefore,  that  instead  of 
keeping  quiet  on  the  air,  we  should  make  it  a  point  to  let 
them  know  that  we  are  interested.  In  effect  to  say  "if  any  of 
you  guys  up  there  are  reading  the  mail*  drop  down  for  a 
visit,"  Who   knows,   a   ham    may   establish   the  first   recorded 

with  an   (TO, 

Craig   Smith   W2BHP 

Endicott.  New  York 


Dear  Wayne, 

Somebody's  been  reading  "The  Day  After  Tomorrow"  (or 
Sixth  Column)  by  Heinlein.  (Or  has  John  Campbell  been 
ghostwriting  3  edifckialsF)  Although  I  have  never  heard 
of  the  Bief eld-Brown  effect,  I  would  be  interested  in  trying 
the  experiment  One  guess  as  to  what  tlie  cause  of  the  ori- 
entation change  is  is  that  the  molecules  and  atoms  of  the 
dielectric  exhibit  a  magnetic  dipole  moment  as  well  as  an 
electric  one.  If  the  effect  disappears  in  a  vacuum  capacitor, 
this  might  be  the  answer.  If  it  is  still  present,  throw  out 
your  old  textbooks. 

The  one  physical  fact  that  makes  modem  electronics  pos- 
sible is  the  charge  to  mass  ratio  of  the  electron.  Because  it 
is  possible  to  exert  an  enormous  force  on  an  unbelievable 
mmisuile  amount  of  mass,  it  is  possible  to  accelerate  elec- 
trons by  billions  of  miles  per  second  per  second.  The  gravi- 
tational "charge1*  to  mass  ratio  so  far  as  is  known  is  one 
to  one.  If  there  is  any  elect  ro-gravi  tic  field  radiated  by  an 
oscillating  mass,  it  will  be  very,  very  small  indeed  if  the 
two  types  of  radiations  are  analogous  in  that  they  depend 
upon    mass    (or    charge)    and    acceleration.    Of    course,    they 

may  not. 

Then,  l here  is  the  unexplained  nuclear  force,  which  over 
short  distances  is  even  more  powerful  than  electric  forces,  ff 
someone  discovered  how  to  radiate  a  field  which  microscopi- 
cally changed  nuclear  interactions,  it  might  be  possible  to 
communicate  with  such  a  field  if  it  were  possible  to  decode 
it.  Since  almost  all  experiments  in  nuclear  mechanics  deal 
with  statistical  methods,  probably  no  one  would  notice  if 
atomic  characteristics  were  changing  by  mimscule  amounts 
millions  of  times  per  second.  Sound  ridiculous?  Everyone 
knows  that  it  is  impossible  to  generate  a  coherent  light  beam, 
(If  1  remember  correctly,  bumble  bees  can't  fly  either,) 

Beginning  of  digression  on  your  digression.  If  KtCLL  had 
measured  more  carefully  he  would  have  found  a  force  on  the 
beam,  assuming  perfect  reflection.  The  phenomena  of  radia- 
tion pressure  is  well  known  and  accounted  for.  It  is  normally 
so  small  as  to  be  measurable  only  under  laboratory  condi- 
tions. However,  it  has  been  proposed  as  a  method  of  space- 
ship propulsion.  In  space,  where  there  is  no  atmospheric  re- 
sistance, a  ship  would  inflate  large  "sails"  of  reflecting  metal, 
place  them  between  itself  and  the  sun,  and  go  sailing  off  into 

the  star  rise. 

If  you're  in  a  bad  mood,  don't  read  the  rest  of  this, 
I'm  ashamed  of  you  for  saying  "Needless  to  say,  this  is 
something  that  you  should  not  discuss  over  the  air  *  .  -"  I 
feel  compelled  to  launch  into  a  passionate  defense  of  free- 
dom of  speech  but  haven't  got  the  time.  Do  you  seriously 
think  that  beings  who  are  capable  of  building  devices  which 
dt.  what  the  UFO's  have  been  reported  to  do  rely  on  short 
wave  radio  only  for  intelligence  data?  And  do  aforementioned 
beings  need  intelligence  data.  I  believe  that  we  both  believe 
that  bureaucracies  busily  keep  secrets  from  the  populus  more 
to  justify  the  existence  of  the  bureaucracy  than  from  a  real 
need  to  keep  the  secret  secret.  (Or  to  hide  bungling).  If  you 
don't  believe  ibis,  call  up  the  local  telephone  company  and 
try  to  find  out  the  difference  between  a  Gl  and  a  G3  handset, 

Richard   Factor  WA2IKL 
New  York,  N-Y, 
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CV-60/URR   (URA-S)   FREQ-   SHIFT  CONV. 

The  model  everyone  is  looking  for.  We  have  half 
a  dozen,  made  by  RCA  in  new  condition.  Audio 
type  feeds  from  600  ohm  output  of  your  receiver. 
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Binary  to  Decimal  relay  decoder 
plug-in  board  with  socket.  10 
micro  miniature  relays  DPDT  12 
voJt  operation.  $20.00 


Digital  Indicator  displays  figures 
on  translucent  window  0-9.  Plug- 
in  bank  of  6  volt  bulbs  on  rear, 
each  bulb  when  energized  dis- 
play   one    digit    on    the    window, 

$7.50 


SILICON   DIODES    SPECIAL 


800  PIV  400  ma 
1000  PIV  Studs  2  amp 


$3,00/12     304  each 
$10.00/12    $1.00  each 


JOHN  MESHNA  JR. 

19  Allerton  St.,  Lynn,,  Mass. 


COLLINS   ARR-15 
RCVR   1.5-18,5   mc 

Written      up     "73" 
June.  Tuneable 

with      Collins     PTO 
and   calibrator. 

$45.00 


BIDIRECTIONAL  TRANSISTORS 

An  opportunity  for  the  transistor  bug  to  experi- 
ment with  some  of  the  high  priced  transistors  at 
a  down  to  earth  price.  These  are  mostly  2N1642 
type,    made    by   Crystalonics. 

$1.00  each  6  for  $5.00 


ARC- 5  Transmitter  7-9  mc.  Writ- 
ten up  many  many  times,  but 
try  and  buy  one.  Perfect  condi- 
tion In  original  gov't  renew  pack- 
ages, each  wfth  individual  log 
and  work  sheets.  This  will  no 
doubt   be  the   last  of  them. 

$23.00 


LM  FREQUENCY  METER  with  book  $60.00 

CRYSTALONICS  FET  (Field  Effect  Transistor)  with 
spec  sheet.  See  December  73  for  more  informa- 
tion   on    FET's,  $1.50*   4/$5 


New  1966  catalog  hot-off -t he-press.  We  keep  no 
mailing  lists.  Send  254  for  the  best  80  page  cat- 
alog we  have  ever  printed.  More  bargains  than 
ever   before. 


$  8  B  C  O 


Now  I  know  Wayne  Green  has  gone  nuts!  In 
the  January  73,  Wayne  said  he  expects  hams 
will   stumble  onto  the   key  to  electro-gravitism! 


Dear  Wayne: 

Actually,  I  am  quite  interested  in  electrogravitism,  and 
would  like  to  get  hold  of  more  information.  While  the  so- 
:alled  laws  of  gravity  have  been  established  for  a  long  time, 
any  physical  explanation  or  definition  for  the  gravity  field 
las  scarcely  been  touched  on.  And  just  as  electro-magnetic 
vaves  were  discovered  and  used  before  they  were  defined  by 
physicists,  it  is  possible  that  other  types  of  fields  and  media 
will  be  discovered  and  used  quite  by  accident  by  people  who 
like    to    experiment    for   personal    enjoyment. 

I  will  be  looking  forward  to  any  further  information  on 
these  ideas  in  future  issues  of  73. 

Paul   Gihring  W9JAB 
West  Allis,  Wisconsin 


TRUE   SINGLE   SIDEBAND    for  CB 
Go  SSB  on  27mc  Citizens  Bond 

TREMENDOUS  BARGAIN  1 
SSB-27  SIDEWINDER...  4164-95 

write   for 
MONEY   BACK    Trial    Offer 
S5BCO-P.O,  Box  101  Norfhfown 
Station,   Chicago,  I  }L  60645 


R.  W.  ELECTRONICS,  INC. 


902A  CRT  2" — Takes  octal  socket,  B.3t  Fil  &  up  to  500vBC 
Max-  Only  tVi"  long.  Xlnt  for  Rtty  or  modulation  monitor. 
BRAND    NEW  ONLY   $2/75 

TS-1S6C  FREQUENCY  METER  1OO-1Q,GO0M<1  Accuracy  ,01% 
llSvAC    60    cycles,  w/teeh  man.    Used,   good  $199,50 

OIL  CAPAClTOR^For  KW  Power  Supply  S5MFD:  Westinghouse, 
Interteeti  Allied ;  Rated  2500vDC  Will  handle  4000 vDC  at  1 
amp  safely;  w /mounting  brackets*   Ship  wt,   321hs. 

BRAND    NEW    $13.95 

LAZY  HAN'S  Q-5er-Na\ry  Beam  Filter,  100  cycle  bandpass, 
Single  signal  selectivity  the  easy  way-juit  plug  it  full  New  $2*49 

MOTOROLA  LOW  BAND  RECEIVER  &  XMTH  30-40MC.  WBFM 
w/ cables  control  bos  &   Speaker,    Used,   good  $44.50 

88   MH    TOROID  COILS— Excellent   for  power  supplies,   teletype, 
bandpass  filters,   etc.    Unpolted   50<£@  5/1.75 


WRITE    FOR    FREE    CATALOGUE 


R.  W.  ELECTRONICS,  INC. 

2244  South  Michigan  Avenue  Dept.  663 

Chicago,  Illinois  60616  Phone  CALumet  5-1281 


WARCH  1966 


117 


*TWO-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY,  MO. 


(W2NSD  from  page  86) 


-  - 


RT82    APX6  make.   L21$pe  Xeelir.  St*  Oct-Nor  CQ     NEW  23, 
UPMS  Tests  Al*\  I»iodes.  115V,  GOey  FAIR   14, 

TS726   UPM8  ^mir*  is  n  but   l"S  reconditioned    ..LN    19. 

tamplefe    Manual    fur    I  >  PM8.    Postpaid    -  - 

T61A   AXT2  TV  Xmtr  w.Vitko  &  Sync  Modulators    .NEW   li*_ 
TS545.  UP    1  ir>i>  -I  :;".ume  Kdw  Box  w/ Manual,    Accessory 

Box    mirl    A  IQOua.    Indicator    NKW    18, 

Complete   Manual   fur  TS545    IT,  Po5tj>aid    ....... 2. 

OAA-2   fttrdar  Test  Set    l'iO-240roc  w/Sdu?mafck\  Antenna, 

Tubes    20011*  Meter  Indicator,  115V.  60  cy  -.   HEW   17, 
Complete  Manual  for  uA.vi  Fast  paid   . . .  —  ......  - 

AM665A   ASQ2  Amplifier.    In  manufacturers  carton    .,M 
AM818A    AS02  AmuliAer*  In  manufacturers  carton    , .   NEW  B, 
WECO    GS16741  Compiler  Calibrator  for   K5   System   w .  Man- 
ual.   Cables,    Accessories*   In  carrying  case    ......NEW    42. 

IP224    APS38  S*eep  Amp.  2-807W.1-12AX74-I2AX7  NEW   4 
SN12B  Synchronizer  for  AK3  &  4.   W   29  Tubes   ..NEW   14 
TS738   UPM11A    8,5*9. GKine   villi   most   accessories    HX 
Ballantint    300   AC   VTVM   in    19   inch   Rack  1'anel    ..EX   30. 
Lambda   32    HkcUwiicaUr   B  .     Lab   Power   Supply    ..EX    IS. 
Alum.   Cabinet,   5f*  high.   Sloping  panel  aliow;  door  below 
itesk  shelf.  Castors.  Bear  door.    115V60cy  Exhaust  Fan. 

75. 

MMamrtcr  SWB  RridgV  w/BIeter/  30-lbbbmc    EX   8. 

Sit  of  120  Xtals  Tm  FT243  5675  thru  S650ke  ..120/18. 
T465/AIT7  Xmiltr  l6S-352me  W/2-616U.  100W  out  1 

T465/ALT7  Schematic  pp  1.00 T465/ALT7  Mannal  pp  2. 

CU119A  Coupler  13  quo  tuue  amplifiers  w/tubea  .  ,FAIB  8 
Rt.  Angle  Drive  w/gears  &  unifersaX  }&**  shaft  ....EX  3/5 
Tube  Type  6161  wV connectors.  65  Watts  to  20ft0mc  EX  7 
TACAN  Modulator  £-107  fnr  KT22QVARN21  w /Tubes  .EX  6 
VAH1AC  Type  W2,  120  Volt  3.1  Amp  50-60  cycle  ..NEW  S 
OTC  H95  Prl-llTiViiOcj.  Sec-two  (5)12 Volts  2.5Amps  .NEW  4 
UTC  H77  Choke,  li  :0Qaa.  8200  Volts  working  NEW  4 

Scope  Xformnr  11*50  ;ma.  B  Fll  windings  60  cycle    NEW  3 

21nl  Audio  Driver  U.5:M  kO4  put  (2,88:1)  Xformer  NKW  3 

E    C    HAYDEN  Bo*  294>Jay  gJS*  ±2&a 

t.     W»     riM  ■   Wtll  Mississippi,    39520 

Prices:    FOB   Bay  Saint  Louis.  Terms:    Net,  Cash. 
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GUARANTEED       RECONDITIONED 

HAM    GEAR 


Phonv;  (415) 
PI   1-5757 


ELECTRONICS 


WRITE  NOW 
FOR  MONTHLY 
FLYER. 


999  HOWARD  AVE -BURLINGAME,  CAL. 


HOW  MANY 

HANDY   DANDYS 

DO   YOU   NEED? 


food.     If 
neck    in 

tor    you 
isl,      put 


Handy  Dandy*  are  sturdy,  plas- 
tic caps  Ihfll  snep  into  '/«**  peg* 
board  and  securely  hold  quar- 
ter-twist qlas*  jars  such  at 
those  used  for  baby 
you  are  up  to  your 
saved  baby  food  jars 
know  someone  who 
those  jars  to  work.  With  Handy 
Dcndys  you  can  make  your 
workshop  neat  and  clean.  Perfect  for 
storing  nuts,  bolts,  cotter  pins,  wash- 
ers, screws,  fuses,  small  tools  and 
other  important  items  needed  around 
the  House  and  shop.  Handy  Dandys  posi- 
tively keeps  contents  dustproof*  Just  what 
you've  been  lookincj  for.  Put  a  pegboard  on 
the  back  of  a  door  for  mama  with  Handy  Dandys 
for  buttons,  pins,  rubber  bands,  clips,  stamps,  etc.  Hove  the 
things  you  need  at  your  fingertips — in  expensively — with  Handy 
Dandys. 


Sample  order  12  for  $1.00:  3  dozen  for  $250;  6  dozen  for  $4.00; 
500  for  $25-00,  Shipped  USA  postage  prepaid.  Include  payment  with 
order — no  C.O.O.'s.  Order  enough;  you'll  want  more  when  you  start 
usinq    Handy  Dandys.   Available  from  manufacturer  only. 


WICKLIFFE  INDUSTRIES,  INC.  gSm^'ow  «»2 


Gus    W4BPD    with    the    usual    Coke    in    hand    at 

Miami, 

haps  we  should  set  some  sort  of  agreed  limit 
on  QSL's  -  .  .  say  one  dollar  each.  This  way 
\  oxi  can  get  your  first  hundred  countries  free, 
since  there  are  at  least  one  hundred  easy  to 
work  countries.  From  then  on  you  could 
figure  on  a  buck  a  QSL,  Shucks,  it  costs  you 
$6  for  a  day  of  skiing,  so  why  not  $5  to  work 
five  rare  ones  some  day? 

In  case  there  are  some  of  you  who  have 
skipped  my  past  editorials  I  suppose  I  should 
mention  here  that  the  above  is  intended  to  be 
sardonic.  I  think  the  whole  idea  of  charging 
for  QSL's  is  terrible. 

The  FCC  seems  to  have  a  low  threshold  on 
then  sense  of  humor  where  it  comes  to  picking 
up  a  little  dough  from  QSL's  too,  I  note  that 
you'd  better  be  very  clean  if  you  intend  to 
use  your  U.S.  call  with  a  portable  designation. 
If  you  are  using  a  DX  call  there  isn't  much 
they  can  do*  Of  course  the  secret  to  this  whole 
problem  is  the  acceptance  of  these  operations 
as  legitimate  by  the  League.  If  the  League 
put  their  foot  down  about  paid  QSL's  then 
there  would  be  no  problem  and  no  incipient 

FCC  action,  etc. 

Perhaps  73  should  take  the  tiger  by  the  tail 
and  demand  some  sort  of  proof  from  DXpedi- 
Hons  that  they  are  actually  where  they  say 
they  are  .  .  .  photographs,  documents,  some- 
thing ,  .  .  and  then  cancel  any  operation  where 
QSL's  or  contacts  seem  to  depend  on  contribu- 
tions. This  is  suggested  as  an  answer  to  the 
critics  of  expeditions,  not  as  a  criticism  of 
them.  With  the  exception  of  the  CE0  trip 
I've  gotten  most  of  the  QSL's  for  the  DXpedi- 
tion  contacts  Tve  made  .  ,  -  and  I  haven't  sent 
any  donations,  I'm  ready  to  pay  well  for  ar- 
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tides  on  these  juunls  and  that'll  have  to  do 
for  me.  For  instance,  if  the  CE0  story  had 
appeared  in  73  we  would  have  paid  about 
$120  into  their  kitty  .  .  .  maybe  a  lot  more. 

Of  Small  Note 

R.  Lumaclii  WB2CQM  has  asked  us  to 
mention  that  the  article  in  the  November  73 
by  him  was  rewritten  by  us.  We  did  rewrite 
it,  extensively-  We  rarely  have  to  do  this. 


IEARM    RADIO 


■ !  x^.£s£SsJShL-.  .  :|}^ 


Wayne    W2NSD/1     talks    over    DX    with    Wayne 
/V4ZZV  (HR2WC), 


The  Hamboree  has  pointedly  not  been  ask- 
ing 73  down  to  exhibit  for  the  last  couple 
years,  One  of  the  officials  got  me  aside  and 
apologized,  saying  that  they  had  orders  from 
QST  Headquarters  not  to  let  73  in.  Since  this 
doesn't  keep  me  away  from  the  convention  I 
expect  that  they  are  mostly  afraid  that  73  will 
sell  a  few  more  subscriptions  and  are  trying 
to  hurt  us  financially  as  much  as  they  can. 
Pretty  small  potatoes. 

Many  fellows  commented  on  the  scant  turn- 
out this  year  at  the  Hamboree.  I  was  sur- 
prised too.  The  old  days  when  the  manufactu- 
rers came  down  to  exhibit  in  strength  seems 
to  be  a  thing  of  the  past.  The  place  looked 
deserted.  This  is  a  shame  because  Miami  in 
January  is  certainly  the  right  place  at  the 
right  time. 

Tve  been  asking  around,  trying  to  get  some 
idea  of  what  is  happening  to  ham  conven- 
tions. Quite  a  number  of  fellows  down  in 
Florida  that  I've  contacted  on  20  meters  said 
that  the  reason  they  didn't  po  is  because  they 
don't  want  to  support  a  QST  convention  after 
the  kick  in  the  teeth  they  got  on  the  incentive 
licensing  proposal  I  did  note  that  only  two 
Df  all  the  people  I  had  a  chance  to  talk  with 
it  the  Hamboree  were  in  favor  of  the  pro- 
30sals  and  many  wanted  to  know  where  that 


Album  contains  three  12" 
LP's    2Vz    hr.    instruction 


THE  EASY  WAY! 

•  No  Books  To  Read 

•  No  Visual  Gimmicks 
To  Distract  You 

•  Just  Listen  And  Learn 

Based    on    modern    psychological 
techniques— This  course  will   take, 
you   beyond   13  w.p.m.  In 
LESS    THAN    HALF   THE   TIME! 

Also  available  on  magnetic  tape* 
See  your  dealer  now! 


EPS  I  ION  05]  RECORDS 


206  Cast  Front  Street,  Florence,  Colorado 


FM   EQUIPMENT   SCHEMATIC    DIGEST 

A  comprehensive  collection  of  Motorola  schematic  di- 
agrams covering  low  band,  high  band  and  450  mc  equip- 
ment manufactured  between  1949  and  1954.  Crystal 
formulas,  alignment  Instructions  and  a  wealth  of  technical 
data   is    included    in   the  92   pages*  Price  $3.95 

TWO   WAY   RADIO   ENGINEERS 

1TOO  Trdmont  Street,  Boston  20,  Massachusetts 


VHF-UHF 


Converters  and  Preamps  for  50  thru  432  Mc, 

Write  for  literature- 
Send    for  a   sample  copy   of   the   VHF'er,   the 
only    magazine    for    VHF    and    UHF    hams. 

Parks  Electro nics,  Rt.  2,  Beaverton,  Oregon 


W^<C~m,.  .ii^—J^,  Wv.^.-....  .  .  *,  .■ 


TENNA-BAL 


COAX 


Ahm.r#4A 


.  j      <  ;  "a      .KL      >-■■■.. 


$10 


net  ppd. 
ill  U.S.A. 


BROAD     BAND     BALUN 

•  Flat  in  the  amateur  bands 
from  3  to  30  Mcs.  •  Full  legal  power  •  Fully 
weather  sealed  #  Matches  coax  to  antenna  or 
balanced  line.  »  Improves  efficiency  and  radia- 
tion pattern. 

Two    models,    1    to    1    or    4    to    1     impedance    ratio 
Size    iy4"    OD    x   4"    long.    Wt.   4    oz, 

FUGLE  LABS  1635  Watchung  Ave.,  Plainfielff,   HI. 


CATALOG 


World's    "BEST   BUYS" 
in    GOV'T,   SURPLUS 

Electronic    Equipment 


FULl    OF   TOP   QUALITY    STEMS  -  Transmitters, 
Receivers,   Power  Supplies,  Inverters,  Microphones, 
Filters,    Meters,    Cobk,    Keyers,    Phones,    Antennas, 
Chokes,  Dynamotors,  Blowers,  Switches,  Test  Equip- 
ment,    Headsets,     Amplifiers,      Indicators,     Handsets, 
Converters,  Control  Boxes,  etc.,  etc,  SEND  25^  fslamps 
or  com)    for   CATALOG   and   receive   50^   CREDIT   on 
your    order,   Address    Dept.   73 


FAIR    RADIO    SALES 

P.O.  Box  1105   *  LIMA,   OHIO   *  45802 


MUCH  1964 
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ALL  BAND  TRAP  ANTENNA! 


Rpducet  Intorftrent*  tfld 
Noli*  on  All  Wakes  Short 
Wive  Receivers  Makes  World 
Wldt  Reception  Stranger, 
Clearer    in    All    Bandit 


Fir  ALL  Amiteur  Trmnt- 
mitten.  Guaranteed  far  €00 
Watts  AM  1200  5$B  Pl- 
Nct  or  Link  Oirfct  Feed, 
Uflht,     Neat.     Weatherproof, 


mpfeU  i*  nhown  total  length  10*1  fi.  with  96  fl  uf  71  ohm 
h*lan™J  twlnllne.  til- Impact  molded  resonant  trap*.  (Wt  I 
nl„  I*  i  **  Jorif*.  You  just  tune  U  desired  band  for  hramllke 
resulu  KxeelleM  for  ALL  world-wide  ihott-waTe  reewlTfri  and 
««»*rr-iir  cm  rum  liter*  Ftif  NOVTCE  AND  ALL  *XAS«*  AMA- 
TEURSI  NO  EXTRA  TUNERS  OR  GADGETS  NEEDED I 
Kllminate*  ^  leparate  aiuerint*  with  excellent  Dfrfurmance 
zuarameeil.  Inconspicuous  for  Fussy  Neighborhoods!  NO  RAT- 
IVUtf:  HOI  KE  APPKAUAM'E!  EASY  INSTALLATION! 
remote**  Inn  ructions, 

:A-4u-2d*15*IQ    meter   bands.    Complete  $15.95 

I0--JH- 15- 10   meter.   54- ft     (beat  for  iwri)   Complete  Si  4.95 

SEND  ONLY  53.00  (cub,  dL.  mu)  and  pay  pallium  balance 
i  Oh  plu*  pusiaie  on  arrlral  or  send  full  prlre  for  postpaid 
^UfefT  t'otapleta  Instil. tit  Ion  A  technical  lnatruei  inn*  fur* 
nUhed     Free   Information  on    many  other    160-6   meter   antvnnil, 


WESTERN    RADIO 


Ara liable  only  from: 
Dept.    A7-2 


Kearney,    Nebraska 


2  —  METERS  —  6 

Used  FM  two  way  radio  equipment 

RE  A   —    Dumont   —   Motorola  —   Federal    — 

General     Electric    —    Comco    —     Bendix    — 

Link  —  Kaar  —  Aerotron  —  Etc. 

Send  self  addressed  stamped  envelope  for  free  listing. 

F.   M.    HAM   SALES 

P.O.  Box   1574  Fort  Worth,  Texas 


TRANSTENNA    102C 

The   Only    Perfect  Antenna   Switch 


$69.45 


(FULLY    PATENTED:    3,04 1,608   and   3,227,954) 

J  No  ducking  relays 
FREE  y  No  TVI 

TRIAL  J  No  signal  suck-out 

/  2  KW  input 
Plus!  A  Preselector  second  ta  none 

•  Continuous    tuning    80    to    1 0   meters  #    Thru    pos 

•  Improved   signal    to   noise   ratio  f>    30   db    gain 

Plus!  Break-in   without  Clicks 

•  Perfect  receiver  muting  or 
audio    switching* 

•  Breaks   between   dots   and 
dashes 

•  Variable  mule  delay   AM 
SB  or  CW 

IS    DAY    MONEY 
BACK    GUARANTEE 

FICHTER  ELECTRONICS 
33    MYRTLE    AVENUE 
CEDAR    GROVE,    N.J. 

WRITE    FOR    FREE    DETAILED    BROCHURE 


*Audio  switch  end  CW 
tone  (add  $11 .001 
Audio  signal  is  brought 
into  the  T02C  where  it 
is  muted  and  CW  tone 
injected.  No  internal 
RCVR  or  XMTR  connec- 
tions! 


DON'T 
TAKE  A  CHANCE 

ON  MISSING 

THE  INCREDIBLE 

APRIL  ISSUE  OF  73. 

SUBSCRIBE  NOW! 


Paul  WA1CCH  goes  over  some  VHF  articles  with 
Jay  W4VTJ, 

50%  was  that  QST  claimed  supported  them. 
They  sure  must  be  in  hiding  somewhere  for 
they  don't  come  to  conventions. 

Well  all  be  watching  to  see  what  kind  of 
turnout  they  have  at  Dayton  this  year.  This  is 
the  only  big  non-QST  convention  going.  This 
may  tell  us  whether  it  is  conventions  in  gen- 
eral that  are  going  out  of  style  or  just  QST 
Conventions,  And  is  there  anything  as  dreary 
as  a  convention  with  no  people? 


Newtronics  drew  a  smashing  crowd,  comparatively, 
with  their  Hustler  antennas. 

si 

Boston 

QST  continues  its  economic  embargo  of  73 
by  insisting  that  73  not  be  permitted  to  sell 
subscriptions  at  the  Boston  convention.  It's  OK 
if  I  come,  but  no  booth  ...  hi.  I  dunno  ...  I 
called  the  hotel  and  they  quoted  me  $55  for 
a  room  per  night.  Add  that  to  the  SI3  for  the 
convention  and  a  big  lump  for  parking  my 
car  and  I  would  do  better  to  go  down  to 
Bermuda  for  a  couple  days  .  .  .  and  I  would 

save  money. 

.  *  .  Wayne 
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FIELD-EFFECT  TRANSISTOR 


H^H 


SEMI-KON-DUCTORS 


FACTORY 

TESTED 

n  *  TRANSITRON  TRANS'TRS,  2N3  41.no  test,  npn  $1 
4  '*TEXAS"  20  WAITERS,  JN1G3S-1CM2,  w/siak  $1 
4  2N170  TRANSISTORS,  hy  GE+,  npn  for  ffen'I  rf  $1 
3  2N706  50OMW,  300MC  NPN  PLANAR,  TOJG  .$! 
10  PNP  SWITCHING  TRANSISTORS,  iUt  test  #TOfi  $1 
4  3S-W.  TRANS1!!*,  2N11S4,  CBSt  TO  10,  stud  f>l 
2 — 500MC,  2N70B  NPN  .Silicon  planar  TOl  H  ♦  .  $ 


a 


3  2N711    300MW.  300  MC.  PNP  MESA.  TOl  8  -    $1 

4  2N333  NPN  SILICON  transistors,  by  GK    T05  $1 
25   "EPOXY"   SILICON    DIODES*   wnw*    --«  $1 

4  ZENEft  REFERENCES,   1N12D,   6-voW,  silicon   ,$f 


10  FAMOUS  CK722   TRANSISTORS,   P"P $1 

5  2N107  TRANS  TRS,  1>>  ^Er  pnp,  pop,  audio  pak  $1 

2  40W    NPN  SILICON  MESA  2N164S  ^NiCMS  $1 

□    10  ZENERS  REFERENCES    studf  asst  «*!*■  ••••*•  »5I 

D    85  WATT  2N424  PLANAR,    silicon,   TO*5  3    npn  *T 

C    30   "KLIP  IN"    DJODES,  Wade toy Sylvanfa  || 

JP    1  IGNITION  SWITCHING  1RANS1STORSJ0  AMP     $1 

U    3  2-WATT  PLANAR  TRANS'TRSr  2N6f)7,  lOOmc    $1 

J    4  2NJ5  TRANSISTORS,  aftSt,'!^  Sylvania,  TQ22   .  $1 

D   2  5Q0MC  TRANS'TRS,  2N9047me5ai,  pnu/TOlS  $1 

J  1   85W  SILICON  PWR  TRANSTR^ 'mm,  Uk*  2NI  2 1251 


3  10  PHILCO  MAT  HI-FREQ.  TRANSTR5,  unte*i*«i  $i 
25  GERMANIUM  A  SILICON  DIODES,  no  t*  st  .  .$1 
25  TOP  HAT  RECTIFIERS,  silicon,  7  5iim;t.  no  test  $1 
1—1000  MC- TRANSISTOR  2N91  a  NPN  SILICON  SI 
3  2N721  PNP  PLANAR,  2W.  75MC,  TO-J  8  •♦.  $1 
3  2N735  NPN  MESAf   r*»0MVt  135MC,  TQ*1S   ,  $1 


LOW  NOISE  FETs 
FROM  CRYSTALONIC 


Vacuum 
Tube 

Equiva- 
lent 


VFQ% 

oscillators, 
amplifier 

infrared, 


N-channel 

WORTH  $24 


SILICON  POWER  STUD  RECTIFIERS 


50 


400 


600 


1.35 
2.50 


100   PIV 

12* 

J   40  € 

□   75* 

800   PIV 

;  1  45< 

1.59 
2.95 


200   PIV 

I   1     19t 

65  f 

D    1.19 
1000   PIV 
69< 
1.79 

3.50 


750  MIL  TOP  HAT  AND  EPOXIES 


Sale 
5< 
It 
9f 

13f 


PIV 
600 

800 
1000 

1200 


Sole 

19f 

24< 

a  sit 

n  69c 


D 

I! 

3 

a 


PIV 

Safe 

1400 

n 

95c 

1600 

1.10 

1  800 

□ 

1.35 

2000 

□ 

1.50 

c 

li        4 

c 


60  CERAMIC  CONDENSERS,  discs,  nno**i  to  .05 
10  TRANSISTOR  ELECTROLYTICS:  lOmf  to  SOOmf 
50  COILS  &  CHOKES,  if,  rf,  nnt.  oscB  &  more  ., 
10  ELECTROLYTICS,  to  r»0Qmf,usstKP&  tubular* 
10  VOLUME  CONTROLS,  to  1  men,  switch  too!  . 
60  Hl-Q  RESISTORS,  1  ?.  1,2W.  1  C3=  &  5  ft  value*' 
60  TUBULAR  CONDENSERS,  to  .8oifi  to  lKv,  asst 
40  DISC  CONDENSERS,  27mmf  to  ,05mf  to  1KV" 
$25  SURPRISE  PAK;  transi'fttora,  reet,  diodes,  etc. 
30  POWER  RESISTORS.  5  to  5  0W.  to  2  4  KolimM . 


$1 

! 

$1 

*1 
51 

$1 

$1 


500  Mc 


SILICON 
PLANAR 


similar  to 

P  Fairchjjd 


POWER  TRANSISTORS 

ONLY 


DISS     V 


i» 


ce 


6AIH 


!fL 


2H3303  npn  I  3  li2  1 3Q 120  liooo 

TRANSITRON 

TESTED  SILICON    CONTROLLED    RECTIFIERS 

LJ  7-Amps  \    D  16-Ampsj   D  25-Amps 


PRV 


Sale   PRV 


U  50 
Q  1 00 

a  iso 

□  200 

ID  250 

□  300 

□  400 

□  500 

I  600 


Sale  PRV 


50 

H  100 

a  150 
p  200 

□  250 
D  300 
Q  400 
D  500 
Q  600 


Sole 


50 

□  100 

□  150 

□  200 

D  250 

D  300 

□  400 
J  500 
G  600 


1fW     FOR  OUR    GIANT  BARGAIN  CATALOG  ON: 
**JC   □   Semiconductor!       Q   PoW  Pok*       D   Pffrtt 

TERMS:    send    cheek,    money 

a  trier,  Eneludn  postage— a  v£-  wt» 
r^r  pak  t  lb.  Rated,  net  30  day** 
COD»    25^3 

P.O.  BOX  942A 

SO.   LYNFIELD,  MASS 

"PAK-KING"  OF  THE  WORLD 


■fc  Price — $2  par  25  word*  fer  non-commtrcial  odj?  $5  per  25 
words  for  business  venture*.  Mo  display  ad*  or  agency  dis- 
count.   Include  your  check  wifh  order* 

jc  Type  copy,  Phrase  and  punctuate  exactly  as  you  wish  ir  to 
appear.    No   all-capital    ads, 

it  We  will  be  the  judge  of  suitability  of  ads.  Our  responsibil- 
ity for  errors  extends  only  to  printing  a  correct  ad  in  a 
later    issue. 

^r   For  $1    extra   we  can  maintain  a  reply  box  for  you. 

■^   We  cannot  check  Into  each  advertiser,  so  Caveat  Emptor  .  .  . 


COLLINS  32V1  transmitter,  good  condition,  575,  Te- 
craft  6  meter  converter  with  Tecraft  power  supply, 
$30.  5  element  6  meter  beam  CushCraft,  1  year  old, 
$15,  11  element  2  meter  beam  Cush  Craft,  new,  $10. 
CDR  TR-44  antenna  rotor  good  condition,  $30.  Two 
surplus  432  mc  UHF  transceivers:  1  with  AC  supply 
and  1  with  dyfiamotor,  $15.  A  lot  of  other  junk.  Ger- 
ald S.    Blanchard,   Box  205 ,    Hillsboro,    N.H. 

QSL  CARDS:  Samples  10*.  Quality— reasonable— fast 
service,  Decals,  rubber  stamps,  photo  labels,  log  books 
or  loose  leaf.  Maigo  Press,  Box  375,  Toledo,  Ohio  43601. 


CANADIANS:  HAMMARLUND  HX-50,  SSB,  CW,  AM 
with  PTT,  VOX.  HQ-170A  adjustable  AVC,  selectivity, 
notch  filter,  noise  limiter,  selectable  sidebands.  Write 
S.  Ranti,  3465  Limoges,  Montreal. 

GOT  MORE  GEAR  than  I  need.  Transceivers,  etc. 
Send  SASE  all  inquiries  answered.  Kris  Krysaik,  P.O. 
Box  465,  Sebring,  Fla,  33870.  Phone  EV5-7353. 

ATTENTION  NEW  HAMS:  New  complete  ham  station. 
Includes  Etco  720  transmitter,  Hallicrafters  3-108  re- 
ceiver, Eico  722  VFO,  plus  crystals,  others.  List  $400. 
How  about  $250?  Joseph  Sanger  WB2SSB,  22  Teak- 
wood  Lane,   Roslyn,  LJ.T   N.Y.   MA   1-5158. 

TELEVISION  CAMERA.  Vanguard  model  400  less  vidi- 
con  and  lens,  $75.00.  RG-17  coaxial  plugs  $3  each_ 
Jack  Schmermund,  401  North  Main  Street,  West  Mil- 
ton, Ohio. 

ALL  GALAXY  Galaxy  III.  AC  supply  in  speaker  cab- 
inet external  VFO,  VOX,  Rejector-All  $340.  Want 
SEE  34.    No  ship.   W2GDZ,   212-VI   6-0396. 


AN/URR-13A  receiver  $88:  AFR-4  receiver  AM/FM 
38  to  2200  mc  $165;  HP/130B  $288;  GR/1551A  $149; 
TS230A  scope  S49,50;  FOB  Hathorne,  P.  E.  Boniface, 
P.O.  Box  44 .  Hathorne,  Mass, 

HAMFEST^STERLING  (Northwestern)  Illinois,  March 
13,  1966,  Sterling  Coliseum.  Advance  registration  $1. 
Sterling-Hock  Falls  Amateur  Radio  Society,  P.O.  Box 
11,  Sterling,  111. 

COLUMBUS  (GEORGIA)  HAMFEST  on  March  27  at 
the  Fine  Arts  Building  at  the  Fairgrounds.  W4FIZ, 
3804  Conrad   Drive,   Columbus,   Ga.  31904, 


VIKING  6N2  transmitter,  Viking  6N2  VFO,  Ameco 
converter  CN-144,  VHF  preamp  PV-50,  power  supply 
PS-1W,  Heath  Twoer,  Heath  Hybrid  Phone  Patch,  Da- 
vid  Decobert,  609  Henrietta  Street,  Gillespie,  Illinois. 


SB-110  with  AC-DC  supplies.  Has  not  been  checked  on 
the  air,  $400,  HW-10,  $150.  Will  ship  PP  or  deliver 
within  100  miles  of  Jacksonville,  Fla.  Ens.  John  Butro- 
vich  111.  USS  F.  D.  Roosevelt  CVA-42,  FPO  New  York, 
N.Y. 


CB-253/ALR  30-1000  mc  converter  with  EDO  receiver, 
and  model  14  keyboard  typing  reperforator.  Want  to 
trade  on  75 A4  or  51J  class  receiver.  W0DNW,  W.  O, 
Wesslund,  2801  Wright  Ave,,  North  Platte,  Nebraska. 


HALLICRAFTER  SR-150  transceiver  like  new  for  $385. 
Topaz  800  volt  250  watt  mobile  12  v  power  supply, 
S75.  Hy-Gain  20  meter  3  element  beam,  $30.  W.  rL 
Paxton  K6ZHO,  720  Glenandale  T.,  Glendale,  Calif. 
243-5979. 


CERAMIC  DISC  CAPACITORS:  .01  @  600  v  only  5tf 
each.  KKI2G17,  Box  6111,  Baltimore,  Md.  21231.  Mini- 
mum ord^r  $1  plus  15  tf  postage  and  handling.  Stamps 
accepted. 


SWAN  24ft  $200,  Swan  117 AC  supply  $75.  Gimbel 
bracket  included.  Excellent  condition.  Will  arrange 
sked,  Lloyd  D.  McKillips  KIZTB,  317  Hickam  Drive, 
Loring  AFB,  Maine, 

WANTED  TR-%+  NCX-5,  S-Line.  Condition  unimpor- 
tant. Cash  and/or  trade  for  Collins  310B-3.  51J2.  State 
terms,  condition,  serial.  R.  Klein  W3WXC,  7  Louella 
Drive,  Norristown,  Pa,   19401. 

ELMAC  STATION  80  through  6  meters.  AF-68  trans- 
mitter, PMR-8  receiver,  AC/DC  supply.  Excellent  con- 
dition. $250,  W.  K,  Gillen  W2LBC/1,  845  Boylston 
Street,  Boston,  Mass.  02116. 


HALLICRAFTERS  HT-40  transmitter  and  Finco  A-62 
6  and  2  meter  beam.  Goes  to  highest  offer.  Ham, 
Roth  bury   RoadT  Wilmington,   Delaware    19803. 

MICHIGAN  HAMS:  Don't  miss  the  Michigan  State 
Convention  in  Saginaw  on  March  IS  and  19  at  the 
Bancroft  HoteL  Details  from  W8CAM  or  WA8GRL 

FT-243  CRYSTALS:  .01%  setting  $2.00  each,  ±2  kc 
setting  S1.00  each.  3000-8700  ks.  Denver  Crystals,  776 
South  Corona,  Denver,  Colorado  80209. 

■ »-  -•— 

QSL  CARDS??  MMade-to-order,"  Samples  25tf,  deluxe 
35tf,  (refunded),  Sakkers,  WSDED  Print,  Box  218,  Hol- 
land, Michigan. 


TOOOOBES:  6146B  $4.00.  6360  §3.45,  6CW4  $1.40,  8058 
$8,55,  6146  $2,55,  41 7A  $3.95.  BRAND  NEW.  No  pulls, 
seconds  or  JAN.  Catalog  free,  Vanbar  Distributors. 
Box  444X,   Stirling,  N.J.   07980, 

MOTOROLA  new  miniature  seven  tube  455  kc  ij  am- 
plifier discriminator  with  circuit  diagram,  Complete 
at  $2,50  each  plus  postage  50 $  each  unit,  R  and  R 
Electronics,  1953  South  Yeliowsprings,  Springfield, 
Ohio. 

POCKET  STAMP  i  up  to  four  lines)  or  1000  labels  (six 
lines)  with  call,  75^  postpaid  J  Wholesale  catalog 
{Bt  please),  Brownville  Sales  Co.,  Stanley,  Wise,  54768, 

HQE1S0C  $250,  Viking  Valiant  F/W  $200,  NC  303  $250, 
6N2  matching  VFO  $95,  Gonset  G50  $200 ,  all  equip- 
ment with  manuals  and  in  good  condition,  William  E. 
Daupert,  Route   One,  Lebanon,  Indiana  46052. 


HQ170C   with   speaker   S165.   Art   Linen  an   K-ZCP,    124 
A  Street,  Manchester,  N.H,  622-1602. 
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SOUTHERN  NEW  ENGLAND  HAMS:  Auction  of  the 
year,  March  8t  1966.  Cronslaw  Post,  40  Jones  Street, 
Cumberland,  R.L  Write  for  details  to  K1FNI,  133 
Larchmont  Rd.,   Warwick,  R.L 


HEATH  SB300  RECEIVER,  six  meter  converter,  speak- 
er, excellent,  $275.  Utica  650A  transceiver,  VFO,  like 
new  $170.  WA1BTE  Paul  LeToumeau,  I  LeTourneau 
St..    Rochester,    N.H. 


UAMMARUJNG  HQ170  with  clock  $267,  Hallicrafters 
HT-37  $267.  Only  IV3  years  old  and  excellent  Both 
for  $499.  Write  or  phone  644-2179,  George  SwJney 
FC0SIM,  RFD    1,  Bennett,  Colorado  80102, 


AMPLIDYNE  621  TRANSMITTER.  Never  used  $195.00. 
30  tube  square  wave  generator  $30.00.  VHF  transrnit- 
Ler  strip  $2.00,  Jerry  HIrsch,  WA2ZFA  215  California 
Dr.,  Buffalo,   N.Y.   14221 


DYNAMOTORS:  12v  input  lOOOv  350  ma  output  $24.95. 
12v  input  1000V  250  ma  and  500v  200  ma  $27.95.  Gen- 
erator: requires  gas  engine  drive.  1000  v  400  ma  output 
£46.95.   WA20VR.    13   Kent  Street.   Trenton,   N.J.   08611 


I  WOULD  LIKE  to  trade  my  excellent  Utica  650  six 
meter  transceiver  and  VFO  for  an  excellent  two  meter 
rig.  Terrance  M.  Neal,  1127  Salvador  St.,  Costa  Mesa, 
California   WB6HWL. 


YUBA-DALMOTOR  KW  liquid  cooled  mobile  linear 
S100.  32V-3,  $175.  KWS-1,  75A-4,  2.1,  3.1 ,  6  kc  filters, 
speaker,  $1000.  KWM-1,  all  accessories,  $400.  James 
Craig  W5VRO/1,  172  White  Birch  Drive.  Pease  AFB, 
N.H. 


UKE  NEW  SBE-33,  mobile  supply,  amount,  §290;  ex- 
cellent Valiant,  $175;  Hy  Gain  14AVS  and  roof  mount, 
£18,50;  four  0146*5,  $12,  Albert  Johnson  K1IIK,  New- 
port,  N.H.   03773. 


W2AU  CUBICAL  QUAD  2  element  for  10-15-20  me- 
ters Never  used.  Complete  instructions  $40.  Pick  up 
leal  only—Sorry.  J.  J.  Doran,  178-09  132  Avenue,  Ja- 
maica,   N.Y.    Telephone   LA    87269. 


GLOBE  CHAMP  300:  160-10  meters.  275  watts  fone, 
J50  c.w.,  500  p.e.p.  with  adapter,  $150  or  offer.  WASMZK 
Hilton  Muntz,  417  Norway,  Norway.  Mich. 


SPECIAL  FILAMENT  XMFR.  120v.  60  cy  pri,,  2  sec- 
ondaries 7.6v  @  21  amp  and  5.1v  @  13  amp.  New* 
Scaled,  $4.50  plus  postage.  Wt.  14  lb.  A.R.C.  Sales, 
P.O.  Box  12.  Worthington,  Ohio. 


NOVICE  CRYSTALS  S0-4OM  $1.05  each.  Also  other 
freqs.  Free  list.  Nat  Stinnette  W4AYV,  Umatilla,  Fla. 
32784. 


WRL  BLUE  BOOK  prices  save  money.  Take  10%  off 
these  low  prices  without  trades.  TR3— $399,00;  SB34 — 
$339.00;  Galaxy  III— $219.00;  Galaxy  300— $199.00;  SB33 
—$209.00;  NCX3— $219.00;  SRI 50— $389.00;  HW22  and 
HW32— $129.00;  Communicators— III  /6m— $159.00;  IV  / 
6m— $219.00;  SR34  AC— $199.00;  Sidewinder  2m— 
$299.00;  Polycom  6 — $199.00;  hundreds  more.  Free  list, 
LEO,  W0GFQ,  Box  91 9f  Council  Bluffs,  Iowa, 


WANTED:  Ruined  equipment  to 
burned  or  worn  out  receivers 
Wa4NXCf   RFD  2,  Lincolnton,  N.C. 


rebuild.     Wrecked, 
and     transceivers. 


SPECIAL  SMALL  SCOPE  TUBE.  1-Ly  dia.  and  6" 
long.  6.3v  FiL  Low  anode  and  deflection  voltages. 
Electrical  data  furnished.  S6.95  plus  postage,  Wt  1  lb. 
A.R.C.  Sales,  P.O.   Box   12.  Worthington,   Ohio. 


SURPLUS  WANTED 

We'll  pay  you  the  absolutely  Highest  Prices  for 
almost  any  piece  of  equipment  trt  any  condition- 
We'll  trade  also.  We'll  pay  in  24  hours  too.  Just 
send  list,  or  telephone  collect  for  quick  quote. 
Particularly  interested  in  all  AN/GRC,  PRC* 
ARC,  ARM,  UPM,  USM  APR,  APN,  URM, 
RT-66-70,  T-195,  R-392,  etc-  SPACE  ELEC- 
TRONICS, 4178  Park  Ave.,  Bronx,  New  York 
10457,    (212)    CY  9-0300. 


ARG-21    IF    &   Audio   strip,    16    tubes,    2    medi    filters, 
squelch,  AXU  BFO,  AGC,  AVC,  conversion  iflsWctiona 

and  ideas  to  make  into  AM  or  SSB  fixed  freq.  receiver  $12.50 

ARC-21   Strin   Schematic   - >  ,  $1.00 

ARft-36    Receiver,    4n    tubes,    meet!    filters    .  , $295.00 

SB-33   or   SWAN    240   Transceivers    $225.00 


60  cycle 


plush 


URD-2A    VHF    Receiver.    mU-lf.G    me 

Sony    tape    deck,    excellent 

LA -6    LavnLs    Fieruieney    Muter,     100-500    Iflc 
SA-84     IVdurad    Spectrum     Analyze- Receiver 

2N243    Silicon    Transistors    ....... 

007    Iiifni-ml   &ojje%   OK,   with   teitis    

RCP-1T  Natinn;=l  receiver,  like  N<  UN  ..... 
Empire  Devices,  TunH,  Attenuator,  Coax  term 
CB-11,  fjiites  Broadest  TumluhLe,  S  speed  . 
PRC-17  L:m  r^ucy  frequency  hundy-talky  .  .  . 
Dual  Tape  Recorder,  rery  long  playing,  a  rack 
MecKan!cil    Frlter,    9    kc..    300    kc,    J  RCA)     . 

Send  stamped,  addressed  envelope  for  list. 

R  &  C  WILSON  COMPANY 

6577   5.    Newlond    Circle 
Littleton,   Colorado,   80120  Tel.   303-794-6936 


hill 


$99.00 
$65.00 

$595,00 
S1995.00 

4/$  1-00 
$39.00 
$6S00 
$20.00 
$48.98 
$45,00 

$624.95 
$5.95 


GET   IT   from    GOOD  HEART! 


EVERYTHING    UNCONDITIONALLY   GUARANTEED* 

The  Bsst  Air- to- Ground  Radio  Receiver:  DRR-13  is  con- 
tinuous tuning  AM  super! tut  225-400  nir  plus  1  stl* 
control  channel.  2  stages  RF\  5  stages  IF,  Sileiicvr, 
Noise  iiiniter.  3  stages  AF.  120  v  50/60  cy  pwr 
Sjxly,  With  tech.  il.iLn,  slignted,  OK  grid.  fun  Los 
Alleles  149  50 

*  *  ■  ■  ty  '■*    ■■*■■■■■■*■  ■■■thiiPpiBi  «■■■*■■■  +  ■■■     **  ■  -^  ■  — ^  *j 

TWO    IV   XFRWBS   each    1 15v    60   cy.  cdtineei   for   115 
or   2Hllv.   Uifes  4  separate   G.IJvet   3 5 A   sees.,    connect 
for  2<V2rcT  rms  H5A  or  12,Gvct  70  A  or  6.3vct  140A, 

2   weiftil   ")4#.   RrtllEx  or  Truck  collect,  remit  for  two  14.50 
All-Band   SSB    Rcvr    Bargain:   Hallicrafters   It- 45   ARK- 7, 
?\~\il    me    to     43    mc    continuous:    Voice.    CW,    MCW, 
aUjCUgft    ntttl*    w/buuk;    2-UF.    2-lK*s.    S- meter;   noise 

hiur;   '.]    \1L   X    iinn-xt]  select,   choices,    Less  pwr  splj?  149.50 

no  ey   pur   Sfdy:   $^0.   SRB   product  detector    ......  20.00 

TIME    FAY    PLAN:   Any   purchase   totalling   $160.00    or  1Q% 

more,    down    payment    only    

P^n adapter   45fi   kc  for  above»   60  cy 89.50 

RBS-2    Rcvr:  2-2ft   mc,    ready  to   use  on    115   v   60   cyt 

siJi^nvrf.    nrtd   OK,    w/tcch.    6:  U 69.50 

R-23/ARC-5    roiMmand    rcvr    11HI-550    kc     , 14.95 

A.R.C.    12    ^22  i'ninnifliiri    rrvr   540-1600    ke    17.95 

AflR-5    rrvr.    fit*  cy.   uni/fm.   27-14  0   mc 179.50 

APR-4Y    AM/FM   rc?r  m»rf.   to    115   v   50/00  cy.   with 

pwr    plus.    hook,    timers   ^8-1000    mc 250.00 

P.O.fi.     Utr     luiiers     975-22110     and     2175-4000     mc. 

RA-62-B    is    AC    pwr  sptK    for   SCR-522.   only    17-95 

LM-14  fwfi.    mettrr  ,Ql%    125  kc-20  mc 57.50 

TS-323/UR    freti.    meter   20-4SO   mc,    .001% 199.50 

Berkefey   Counter /Timer  counts  to    1    mc    ..*..♦ 495.00 

Tektronix  514 AD  >?cnpe  dc  to  10  mc T  , .  395  00 

Booutort   160  A   Q-  Meter   similar   to   2  GO  A    PUR 

Stoddard  Noise  &   Field  Strength  Meters PUR 

H.P.   60SB   Signal   Benerator  modified  to   same  or  less 

]"eideiitn1    FM    as    60 SO    , 4.75.00 

f    KVA   Line  Volt.   EequL    Isolds  to   0.1% 149.50 

3   KVA   Line  VoH.   RequL   holds  to  0.1%    279.50 

Cubic   Water   Cil or i meter   RF   Wattmeter PUR 

TS-41SA/U   sig.    ecu.   to  dnm   n.4-1.0  ge    .  .  , 595.00 

Hewlett-Pack.    #616A   S:g+    Gen.    1.8-4.0   gc    .... 795,00 

Bonj -Warner  Higli-rower  sig.  generators  .............  PUR 

SLRD  sjg.  gen.   275-2750  mc.  20  watts PUB 

AND  MUCH  MORE!  We  have  many  other  Signal  Generators,  many 
Mi1  tors,  VTVAFs,  Line  Voltage  Regulators,  Resulatid  Power  Sup- 
plies. Precision  Bridget,  ac  &.  dc  Voltage  Dividers.  GjiIvos,  Calo- 
ri metric  &  Indicating  RF  Wattmeters,  otlier  Spectrum  Anal v^ers. 
Etc  ,  .  .  WRITE  .  .  ,  WIRE  r  .  ,  PHONE  .  ,  .  YOUR 
SPECIFIC    NEEDSl 


WE    RENT    EQUIPMENT]    WE    BUY    EQUIPMENT! 


R.   E.    GOODHEART   CO.    INC. 

Box   1220GC   Beverly  Hills,   Calif.   90213 
Phone:  Area  213,  office  272-5707,  messages  275*5347 
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Here  U  your  personal  invitation  to  become  a 

Ham  of  Distinction 


Wl  U  P  B 


ll 


Order  your  Gold  Phted  Tie  Clip  with  your 
call*  custom  engraved  in  white  letters  on  simu- 
lated black  onyx.  Be  a  ham  who  stands  out 
in  your  club  meetings  or  conventions.  $1,50 
postpaid.  Send  check  or  money  order  to: 

Electronic  Marketing  Services 
Lincoln,  RI.  .02865 

Distributor  inquiries   invited. 


NEW  ARRIVALS— METERS 

BRAND  NEW  liberated  from 

COLLINS  RADIO 

0-200  II A  DC  2%"  square    TRIFLETT 

0-25   MA   DC     2few  Square  COLLINS 

CM   amp    RF     %%*  square   SIMPSON 

0-100   MA   Ut  3!*w  square   WESTON 

0-8O0   MA   DC  3Vu"  aiuare  WESTON 

0-3    amp    RF     %%*  square   WESTON 

0-100  ua  DC    3%*  Bfluare   SIMFSON   dual  scale 

MORE  new  "JUNQUE"  LOW 

LOW  Prices 


$3,50 
$3.50 
$3.50 
$5.50 
$530 
$6.00 

$7.50 


GUARDIAN 

RELAY 

140  mnif 

variable 

600v 

APC 

APC 
APC 

30    mfd 
450v    DC 

Curly 
Card 

RG59/U 


LIS?  60  tfdf  cottj  3  PST,  NO: 
SPST  NC;  IH'hT  3  amp  contacts. 
Take-outs,   Excellent 

ll-uvy  silver  plate;  double  bear- 
ing, two  l1^"  sq.  ceramic  ends; 
two     &*    shafts,     1",    k    W 

t    1   I   I'll  Ik  J  1.1><1 


$1.75 


Mi  leaded 

Tiimf,    600v, 


K 


$1.00 

- .„    -~~„    „    x   1"   shaft.  59^  ea  4/J2.25 

25  romf.    600r,    %   i   i%"         59tf»a4/$2.25 

100    niiiif,    screw    driver 

15    nmiF,    600v   slotted   bakelite 


4Mea4/$1.75 
39*  3/$1.10 


SPRAGUG    "ATOM"   lytic    .1"   dia 
X  2*4".   Pigtail  leads 

5  conductor!  1  end  tinned,  othtT 
spade  lu^s.    15"  stretches  to  S' 

8     foot     lor         1     end     stripped, 
nth*r  end  wilh  MOTOROLA  PHONO 

SlUt:     I    r  piohiJ'         -lUtinns 
G8A/U    cable,    vritli    UG-21D/U 
each  end,    BRAND  YKVV 
10"  59#  ea  4/$2,25;  24"  69*  ea 


694  3/51-95 

$1-25 

69^    ea 
3   $1.95 


3/$l 


CLOSE-OUTS,  GREATLY  REDUCED 


RT82/ 

APX.6 

RT8^ 
AFX-6 


1215  to  1296  MC  transponder  & 
'  M0OS-BO1  M  L  Excel.      used, 

less  all  tubes,  with  cavities.  40  lha 

As  above,  front  dour  only,  trans- 
mitter section.  Excel,  used.  less 
all    tubes,    with    caritjrs,     10    lbs. 


$7.50 


$4.95 


PAN  ADAPTER.  30  MC  ±  5  MC  imput 


IP27 
ALA-10 


400  cycle  power  supply.  Excel, 
used,  with  all  tunes  and  internal 
parts.  With  instructions  for  solid 
state  60  cycle  power;  and  to  14 
MC.   if   desired.   35   lbs. 


522.50 


All  orders,  except  In  emergency  or  l*m  at  a  hunfest,  shipped 
same  day  received.  For  free  ^GOODIE"  sheet,  send  self  ad- 
dressed stamped  envelope — PLEASE.  PLEASE— include  suffi- 
cient for   postage    k   insurance.    Any  excess  relumed   with    order 

B   C    Electronics 

Telephone  312  CAIumet  5-2235 
2333  S.  Michigan  Ave,  Chicago,   Illinois  60616 


CAMERA  PII-54S/AXT-2A,  power  supply,  manual, 
spare  orthicon*  HK-1B  keyer.  Best  Offer  or  trade 
VHF/UHF  gear,  panadaptor,  K3NZR/0,  Macknik,  1712 
Mizzou   Place  5Bf   Columbia,  Mo. 

NEED  LOOT  IN  MY  SUIT:  SB-175  Transmitter  and 
power  supply,  Mosley  CM-1  SSB  Receiver,  Globe  755 
VFO,  HE-45  and  HE-SI  Six  Meter  Transceiver  and 
VFO.  J.  Gray  KIUEQ  10  Swift  Ave.t  Kumford,  Maine 
04276. 


CERTIFICATE  will  be  issued  by  Henry  Ford  Museum 
to  any  station  that  works  the  Motor  City  Radio  Club 
station,  W8MRM,  during  the  24  hour  prior  to  the  Old 
Timers  Night  banquet.  Work  W8MRM  on  May  7 
(GMT)  on  or  near  1.815,  3.660  (even  hours),  3*900, 
7.070  (odd  hours),  7.215,  14.300.  50.178  or  146.94  Me. 
Novice  contacts  by   schedule.   QSL  for  certificate. 


CLERGYMEN  OF  ALL  FAITHS!  Sixth  edition  of 
"Clergy  and  Religious  Radio  Operators"  callbook  to 
be  published  soon.  Please  inform  us  of  additions  and 
changes.  Over  1000  calls  now  included.  No  cost  or 
obligation.  Write:  Callbook,  Capuchin  Seminarians, 
K1QFT,   Box   218,   Hudson,   New  Hampshire,   03051. 


DAYTON  HAMYE:rTION  April  16.  1966— Everyone 
welcome  at  the  Dayton  Amateur  Radio  Association's 
15th  annual  Hamvention*  Wampter's  Ballarena,  Day- 
ton, Ohio.  Come  and  participate  in  the  technical  ses- 
sions, forums  and  banquet.  See  new  equipment  ex- 
hibits. Take  part  in  "Home  Brew"  contest  and  hidden 
transmitter  hunt.  New  this  year  Giant  "Flea  Market/' 
Activities  for  the  XYL.  FCC  general  class  examination 
at  09:00  Saturday.  Exhibits  open  Friday  evening.  For 
information  write  Payton  Hamvention,  Department  Ff 
Box  44,  Dayton,  Ohio  4540L 


HAMMAKLUND  HQ-145-X,  in  very  good  condition, 
with  24  hour  clock  timer.  Only  $175.  Contact  Derrick 
W,  Vogt,  130  Venice  East  Blvd.t  Venice,  Florida  33595. 


DX-40  with  key,  microphone,  and  new  tubes;  HR-10 
with  speaker;  antenna  relay;  everything  in  good  con- 
dition. Everything  for  $75,  Frank  Amendola,  11 
Thornwood  Place,  Scarsdale,  N,Y.  914-725-159L 


HUNDREDS    OF   ELECTRONIC    PARTS,   Nixie    tubes, 

transmitters,  VHF,  RTTY.  Need  space  I  13-year  collec- 
tion. Card  will  bring  list  W9GRO,  2107  Charles  St. 
Rockford,   III.    61108. 

ATTENTION  HAM  BOOKWORMS:  One  hundred 
paperback  books  of  the  popular  best  seller  type  in 
perfect  condition,  will  go  to  the  first  complete  set  of 
73  magazines  to  date  received.  Cost  of  books  more 
than  $55.  R.  Kampf,  9  Black  Birch,  Scarsdale,  NY, 
914-723-1467. 


SELLING  station  to  pay  college  expenses.  All  gear  in 
A-l  condition.  Apache  $145;  Drake  2-B  with  speaker 
$195;  HUM2  §110.  John  Carmody,  H0OAM,  2915  East 
Locust,   Davenport,   Iowa, 

HQ-I70AC  nearly  new,  electrically  and  mechanically 
perfect  Shipped  in  original  factory  carton.  $275. 
Ameco  CN  144  50  MC  LL  $35.  Roger  Melen  WB6JXU 
Rt.    2,  Box   486-M.  Chicot  California. 


**BUGCATCHER"  mobile  antenna  coil,  unused,  $12.50. 
Two  KVA.  transformer,  110*220  primary:  7200  center- 
tapped  secondary,  $30.00  or  swap  for  4-1000A. 
W5GPQ,  9955  Kittrelt;    Houston,  Texas,   77034. 


11X-IO  (professionally  tuned)  $250;  Drake  2-Bt  2-BQ, 
2-AC¥  $210;  Dow-Key  TRP  tr  switch  $15;  Want  75S-3. 
32S-3,  516F-2;  KISCQ,  Lalph  McClintock,  call  617- 
696-2575. 
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UHF  ASSOCIATES  VARACTOR  trippler  to  432  nic. 
§25.  Two  meter  Sidewinder  $250  less  power  supply. 
Write  W0EOF,  211  8.  7th,  Sauk  Center,  Minnesota 
56378. 


WILL  PAY  good  price  for  any  of  following  POPULAR 
ELECTRONICS  in  good  condition.  1958:  Mar-Jul-Sep- 
Dec.  1959:  Jan-Jun-Jul.  1960:  Feb-Jun-Nov,  J.  DemlerP 
318  Garfield,  Hastings,  Nebraska 


WANTED  Goldkit  Thriller  or  Norseman  transceiver  in 
good  condition.  Box  272,  Savannah,  Georgia  31402 


WANTED  British  SLOT  ox   transmitter  in  fair  condi- 
tion. Box  590,  Savannah,  Georgia  31402 


COMPLETE  SIDEBAND  STATION!  Hammarlund  HX- 
50,  $260.  HQ-145XC  with  clock,  S-200  speaker,  cali- 
brator, product  detector.  SSB  and  C\V  AGC,  S165,  No 
holes  in  panel.  HD-11  Q-Multiplter.  S15.  Package  deal 
$400.  will  ship.  Macdonald,  K2GKK  5.  1033  Usher,  Fort 
Worth,  Texas,  76126. 


COLLEGE.  Wired  Eico  753  Tri- bander,  Heath  HP-23, 
Shure  520SL  and  Stand,  $300.  Eico  753  Kit  in  sealed 
boxt  $185,  K9VWQ.   1205  Tanglewood  Rd.,  Manitowoc, 

Wis. 


RECEIVERS  WANTED:  R-220  (AN/URK-29).  R-388A, 
R-390A,  R-392/URR  (AN/GRC-19),  &  SX-73.  Also 
want  CV-253/ALR  and  other  ALR  equipment.  Mark 
Wayman,  551  Ramsell  Street,  San  Francisco,  California 
94132 

SAMCO.  QSLs  presents  ^Proto-Call"  for  '66;  samples 
100.  Rubber  Stamp  Owners— ST  AMP  -ETT  multi-pur- 
pose cards  only  $1.  hundred,  ppd.  Samco,  Box  203, 
Wynantskill,  N.Y.  12198 

TOOOOOBES  .  ,  .  TRANSM1TT1NG-SPECIAL  PUR- 
POSE, Unused,  boxed,  guaranteed.  #  .  «  6CW4-(L4fl 
6146B-J4-00  614M2.55  636043.45  417A-$3.95  8058- 
$8.55  ,  ,  .  Free  catalog  ■  ,  ,  Vanbar  disk,  Box  444Xt 
Stirling,  N.J.  07980 


FOR  SALE:  Heathkit  Seneca  VHF-1  with  two  6146 
B*s.  Excellent  condition.  SI 59.  Ed  Stanley,  WB2NQX, 
112  Riverdale   Rd.>  Liverpool,   New  York.   315-652-9492 

- ^ — — 

PANALYZOR  model  SB-8GT10.000.  30  mc  input  New 
Condition  and  1  Acme  Telephone  Transceiver  model  IS 
for  sale  or  trade  for  KWM-2  or  S  Line.  Dr.  D.  A. 
Sanders,  1609  S.  Main  St.,  Gainesville*  Florida 


SELLING  TWO  GONSETT  LTNEARS:  6M  or  2M;  each 
has  pair  826*5.  Requires  5  watts  drive  for  225  watt  in- 
put,  KIYLU,  40  West  Street,  Leominster,   Mass.   01453. 

QUITTING,  Selling  out.  Drake  TR3,  Swan  175,  3-1000Z 
linear,  beam.  Among  other  goodies.  Send  stamped 
self-addressed  envelope  for  list.  M.  Luce  W2PTQ, 
Cutchoque,  N.Y. 

CONVERTERS  $10  and  up.  World's  largest  selection  of 
frequencies.  Ham  TV  vidicon  cameras  and  parts  al  low 
factory*direct  prices.  See  them  all  now  in  our  full 
page  ad  in  this  issue.  Vanguard  Labs,  196-23  Jamaica 
Ave,,  Mollis,  N.Y,  11423, 

WE  WILL  PAY'  CASH:  Wanted,  popular,  late  model 
unmodified  amateur  equipment*  Highest  prices  paid 
for  clean,  good  operating  gear.  Write  Graham  Radio. 
Dept-  10,  Reading,  Massachusetts* 

ARE  YOU  SINCERE?  Are  you  really  looking  for  the 
best  deal  on  a  new  or  fully  guaranteed  used  unit?  Let 
us  convince  you  with  a  specific  quote  that  will  really 
save   you   money.    Graham   Radio,    Dept.    10,    Reading, 

Massachusetts. 


— ■ — _ 


%W>  i  y2"  RACK  PANEL 

10"    Depth      $5.00    PPD 

Chech   or   M0.    No   COD 

NYC    Res.    Add    5% 

NYS    Res,    Add  2% 

DEVICES 


CONSTRUCT  YOUR 
EQUIPMENT  THE 
EASY  WAY— USE 

THE  UNIT  CHASSIS 

Wire  and  test  the  subchassis  out- 
side where  everything  is  acces- 
sible. Assemble  the  subchassis 
into  the  unit  chassis  and  you 
have   a    professional    package. 


3"  x  6 1/2 

subeitassis 


*' 


BOX  136      BRONX  N,Y.      10463 


GROVE'S  GIANT  SALE 

WALKIE-TALKIE  #13-103 — 

3    transistor 2  for 

WALKIE-TALKIE  *r13-105B— 

5  transistor    2   for 

WALKIE-TALKIE  #13-106 — 

6  transistor ■    SALE 

WALKIE-TALKIE  #13-108— 

9  transistor    , SALE 

WALKIE-TALKIE  #13-1 14 

1 0  transistor     , *  .  ,  .    SALE 

WALKIE-TALKIE  £i3-l  10H— 

12  transistor — 2  channels   ,  . SALE 

WALKIE-TALKIE  #13-132 — 

16  transistor — 2  channels— 1  %  watts  SALE 
WALKIE-TALKIE  #13-130— 

1    Watt— BRAND    NEW    MODEL!    SPECIAL 


f 

S  14.99 
§25.88 

$15.99 
$24.95 
527.95 
529.95 
$63.58 
$57,88 


MICROPHONE   SALE! 

TURNER  454X  SSB    SALE  $14.49 

TURNER  454C   SSB    SALE  $14,49 

TURNER    254X    *. SALE   $1  2.99 

TURNER   358D       ,.*♦.,, SALE   $13.69 


FIELD  STRENGTH  METER— transistorized  SALE  $14,99 
AUTO   RADIO— AM/FM/FM—afc— 

Pushbottan — 6v  or   I2v,  Positive   or 

Negative   Ground    

SWR   BRIDGE— Field  Strength  Meter — 


SALE   $49.99 
SALE   $   8,99 


PENNY   BARGAINS!! 

IF's— 455KC    Wa     inch)          SALE 

19* 

RELAYS      Kellogg  Swb      6/35VDC— 

4PDT                                                                     SALE 

99tf 

OUTPUT   XFMR      10,000   Ohms 

PP  Audio   .  •  * » ■  .  SALE 

99c 

POWER  XFMR— 550V  CT— 

7    \sF            JVl  J^^k                                             ■         <k        m        f       *        ■».»**■         *         ■         ■-+*       +        «•         I      J  *      *   ™»  "^- 

99«* 

TUBE  TESTER   XFMR — 

(Lots  of  Fil  windings) ,  .  SALE 

49<< 

FILTER    CHOKE— Shielded 

3Hy~320   MA .SALE 

99c 

1T0V   TIMER     60   cy— osst'd 

jV(           eO  .            .       |      ■       . -.      .      t       .      .      m      *      *      a       *      •      *      <■      *      .      *     .      m          «5         TOT         f     1    .^7 

CLOCK  TIMER — Telechron  w/ Sleep 

^^L-    "Cr^    1     LpJ  I                     ■          ■         «»        +        *#         fl4-d*fc-l-b         ¥         *»♦■*«*     J*!    W    %n 

£2,49 

GNS — Tuneable    Generator  Suppressor 

[ t\ eg .    j j.y jj     ...*».  **>.,..  »*»•"*■  jA lc 

SI. 99 

COAXIAL   LIGHTNING  ARRESTOR 

(CBLA2) ,  .SALE 

S2-88 

Amateurs!  Order  right  from  this  ad  AND  tell  us  your 
additional  needs  in  transformers!  Largest  stock  of 
surplus  xfmrs  of  any  dealer!  Loads  of  goodie  chassis 
full  of  chokes,  diodes,  other  parts.  We've  got  the 
fun-type  goodies  for  you.  Include  Call  when  writing. 

SEND    FOR    FREE    GROVE    1966    CATALOG! 


Send  check  or  money  order,  include  postage,  ex- 
cess refunded.  Minimum  order  $5.00^—50?  service 
charge    under    §10.00.    50%    deposit    on    COD's, 


GROVE  ELECTRONIC  SUPPLY  COMPANY 

Chicago,  III.  60641 


3256  N.  Pulaski  Rd. 


MARCH    1966 
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BROADBAND    FERR1TE  BALUN 


* 


2-30   MC 

2  KW  P.E.P. 

Completely  Weatherproof 

1:1  or  4:1  Ratio   (specify) 

Mounting  for   Beam  or 

Dipole 


~1 


:;:';-: 


Nearly  perfect  characteristics  are  obtained  by  the  use  of  low 
loss  ferrite  materials  and  special  winding  techniques.  The 
transformer  is  completely  encapsulated  in  plastic  to  assure 
freedom  from  moisture  or  shock  damage.  Model  601  is  de- 
signed for  a  1 1  ratio  (50  ohms  unbalanced  to  50  ohms  bal- 
anced) and  the  Model  60IA  is  available  for  applications  re- 
quiring a  4:1  ratio  (50*200  ohms  or  75-300  ohms).  Each 
unit  is  supplied  with  a  UG5SA/U  (type  N)  fitting  to  provide 
superior  weather  resistance. 

$19.95   Plus  Potass  with   mating   US21B/U   add   J  1.00. 
Write  for  data  sheet  or  see  your  local  dearer 

TRANSLAB  INC. 


4754  Federal  Blvd. 


San  Diego,  Calif.  92102 


INVERTERS 


12vdc  to  28vdc 


Run   your  surplus   equipment   with 

150  WATTS  $49.50 
300  WATTS  $71.50 


no  conversion 


We  also  make  6vdc  to  I2vdc  12vdc  to  Uvdc 

12vdc   to   115v  60cps  150  or  300  watt 

12vdc   to   U5v  400cps  ISO  or  300  wott 

12vdc  to  450vdc 

WRITE  for  complete  information 


INVERTRONICS 


P.O.  BOX  342 
PINE  BROOK,  N.J. 


1/1-1 
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#  Very  difficult  circuit  this  hour. 

*  Next  higher  frequency  may  be  useful  this  hour. 

Good:  6,  7,  11-13,  15-19,  23-25,  27-30 

Fair:  5,  8,  10,  14,  20,  26,  31 

Poor:   1-4,  9,  21-22 

VHF  DX:  7,  12,  21,  22,  31 
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"TAB"    *    TRANSISTORS    *     DIODESM 

GTDf  FACTORY  TESTED  — 
FULL  LEADS. 


PNP  lOOWatt/ISAmp  HI  Power 
T036  Case!  2N44I,  442,  277, 
27ft,    DS50I    up    tt    90    Volte/ 

vgeo   $L26  #,   s  far  is. 

2N278,    4&f     174    up    to    80 V 
13    @,   Z   lor  15. 


PNP  30  Watt,  2NI55.  150,  235,  242, 
254*  255.  256,  257,  SOL  392*  @  35*,  4  for  $1 
PNP  2  N  670/800  Mw  S5«  A,  4  far  1 1 
PNP     2N67l/IWatt     50*     «ff     5     for     St 

PNP  25W/TO  2N538,  539,  540*  2  for  SI 
2NE03S  6/$l,  1039  4/$ I,  1040  $1 
PNP/T05  SIGNAL  550Mw  25*  #.  fi/Sl 
NPN/T05  SIGNAL  IF,  RF,  OSC  25c  ®, 
6    for    |l 

Silicon  PNP/T05  &  TO  IS  25e  ®.  5  for  SI 
2NI0467$I.40@,S  $4.  2NI907  J2@,  4/36 
Power  Heat  Sink  Flnnod  Equal  It  100 
Sd*    Surface  II    43.    1   far    S5 

TOSS,  T03.  TOfO  Mice  Mtf  lOa  ©,  4/$l 
Diod*  Power  Stud  Mlea  Mtf  30*  H,  4/$l 


2ENERS    IWatt    6    tt    200v    70e 

2ENERS    lOWatt  6  to   1 50v  Sl.45 
ZENER     Kft    Aistd    up    It    I0w 
STABIST0R8     up     to     I  watt     5     far 


1 


vn 


TRANSISTORS^TOO  MANY!  U-TEBT 

Untested  Pwr     Diamonds  T03     10    far    II 

Unteeted  TOSi   up   ta    (OOWatts    I   far   St 

Unteited  T05/S!GNAL/*l*tor»,    20    far    SI 

Untested  Power    Diodes   35   Amp    4  for   SI 

Unteited  Pwr  Stud*  up  to   l2Amp   12  for  SI 


D.C. Power  Supply  1 1  Sv/60  to  300 
Cvb.  Output  ISO  :  Tap  165V  up  ta 
ISOMa,    Gated    S3®.    2    for    $0 


SILICON     POWER     DIODES     •     STUDS 

200Plv 

MORmi 

,24 

.85 

.75 

2.00 

S.IS 

8,75 

BOOPIv 
420  R  mi 
.43 

L70 

auary 

1J1 

8.00 
20.70 

•P.F.   PRESS-FIT  AUTOMOTIVE  TYPEI 


DC 

50PIV 

IOOPU 

I50PU 

AMP 

55  Rm* 

70  Rm* 

lOSRm* 

S 

.00 

.14 

J7 

12    < 

,30 

.50 

,70 

IS* 

.20 

,00 

.50 

35 

,70 

1.00 

L50 

100 

1.65 

2.05 

2,50 

240 

1.75 

4.75 

5.7S 

DC 

SOOPIv 

400PIV 

500P1V 

AMP 

2IORm* 

280  R  mi 

950Rm* 

1 

.29 

.BO 

.40 

12 

1.00 

f.15 

1.45 

IB* 

1.00 

1.50 

Query 
2,75 

35 

2,15 

2.45 

100 

1.75 

4,00 

5.50 

240 

11.70 

17.10 

28.94 

18  Amp  Prett  Fit  up  ta  200 Pi V  4/fl 
2  to  1  Amp  Stud*  up  to  600Plv  O/Sl 
35  Amp  StUdt   150  ta  200Plv  5  for  15 


,fTAR"  *  SILICON  750MA  DIODES 

NEWEST  TYPE!  LOW  LEAKAGE 


Plv/Rm* 

50/35 


Plv/Rm* 

400/280 

-15 

Plv/Rm* 


Pl¥/Rma 
1 00/70 


Plv/Rm* 
500/150 

.It 

Plv/Rm* 

100/650 

,45 


Plv/Rm* 
200/140 

.12 

Plv/Rm* 

600/420 

.21 

Pfv/Rm* 

1000/700 

,05 


Plv/Rm* 

500/210 

.14 

Plv/Rm* 

700/490 

•27 

Plv/Rm* 

MOO '770 

,7§ 


GTD  ALL  TESTS  AC   DC  *\    LOAD! 


700  Plv    1200  Rm*/750  Mi    $1 


Sama  IIOO  Plv/770  Rmt  75e  «.  16/Si  I 
3  Kv/2iOORm*/200  Ma 'Sl.lOtt.  I'HO 
6  Kv/4200  Rm?  200  Ma  14  @,  3/S§ 
12    KV/3400    Rm*  '200  M.i  IS  #.  2/SI4 


SCR— 

PRV 
25 


100 

ISO 
200 


ILICON  CONTROL  RECTIFIERS! 

PRV 
210 


7A 

ISA 

.» 

1.00 

1.00 

1.55 

LOO 

LIS 

1.05 

2.45 

2.20 

2.10 

500 
000 


7A 

ISA 

2.70 

1.00 

3.00 

1.45 

1.75 

9^-m   ^^\M 

4.75 

4.M 

5.45 

U 

UNTESTED    "SCR"'    Up  to  25  Amp*.    1/S2 
Glass    Diode*   IN14.  45,   60.   54,   20  far  $1 


Two  RCA  2N4O0  a\  Two  RafttJaterT 

RCA   IN212*  an  prtd  *fct.  Ma  *,  4/Sl 


i 


"TAB11  Tube*  Faatory  TaataC  laeprtd. 
Six  Months  Guaranteed  1  No  ReJeeUi  Btiodl 
GOVT    &    MFGRS    Surplua!    now    A    Ueai 

Low  Prices!  New  XMTTG  Tube*! 


4-65A  $7.60 
4- 1 25 A  15.00 
4-400A  25  QD 
4-  1 000 A 

75.00 


4XI50AS6.75 
826  Query 
82&B  ..  7.10 
872A  . .  1.50 
OA2    .  .      .65 


OB2 
5R4WGA 

8.50 

24G     ,   Query 


We  Swap  Tubas  t  What  Do/U  Here  7 


OAS 

005 

OD3 

OZ4 

IL4 

IR4 

rs4 

fS5 


.80 

.70 
.59 
.79 
.82 

i/fl 

.78 


5R4 

5T4 

5V4 

523 

6A7 

6A8 

6AB4 

6AC7 


1.00 
.90 

.89 


1.00 


.50 

.72 


BF7 

6F8 

6H6 

615 

6J6 

6K6 

6L6 

6SN7 


1.89 
,59 


Send  25c  for  Catalog  I 


IT4     , 

-     .85 

ITS     . 

.     .95 

IU4 

0/11 

IU5 

.75 

**r**n^ 

n 

2C40 

.  5.50 

2C43 

.    6.5U 

2C5I 

.    2.00 

6AG5 

6AQ7 

6AKS 

6AL5 

6  A  05 

GARS 

6AS7 

SAT6 


.65 

.75 

.09 

.55 

.08 

1,95 

1.49 

3    II 


6VGGT 

J2AU7 

I2A6 

25L6 

25T    .. 

28D7 

50L6 

B3V   ... 


.51 

1.19 
.71 


.90 
.89 
.45 
.71 
4.00 
.89 
.59 
.95 


We     Buyf 


We    Belt] 


2D2I 

2K25 
2K28 
2VS 
2X2 

4X250B 


5BP4 


.65 

9.75 

30.00 

2/$l 

.46 

30.00 
7.95 


6BA5 

6BE6 

6BK7 

6BQ6 

6BY5 

6B26 

6C4 


.59 
.59 
.99 
1.19 
1.11 
.91 
.45 


We    Trade  J 

250TL 
VR92 

3S8A 


41  BB 


19.15 
5/Sl 

3    It 
16.00 


450TL     41.00 
111    ...   1.T5 


Top  $11  Paid  for  AH  Tubt»t 


"VOLT- TAB"  600 Watt  Spetd  Control 
II5VAC   S4.50    ®f   2   far   SB 


866A     Xfmr     2.5V/I0A/ lOKv/ Ins!     SI     <P> 

Ballentlno  jflrSOO   AC/Lab    Mtr $54 

(3d)    Choke   4Hy/0.5A/27Q    S40    Q,    2/S6 

4|VARIAGSPB    L/N    0-I35V/7.5A     SIS 

"VAR1ACS"    L/N    0-IS5V/3A     f TO 

TWO    S66A'3    4    Fll.    Xfmr $6 


SILICON   TUBE   REPLACEMENTS 

0Z4 

UNIVERSAL 

SI- 75  @. 
S2   @, 

2/S3 

5U4 

M20Rmi/1600lnv 

i  9  f  ao 

5R4 

l900Rms/25001nv 

$9  @, 

2/SI5 

866 

5Kv/Rms  -  I0.4KV 

Inv 

sn  @, 

2/120 

Mice    Cond*r    .006    ®    2500V    4/11 
Snooperscope    Tuae    2*    $5    @,    2/St 
Mini- Fan    6   or    l2Vae/60Cyi   12    O,    S/S5 
4X150    Coram  ie    Loktal    $1.25    @.    2/ 12 
Line    Filter 
Lino    Filter    50Amp/250VAC  $10  (Jfc.  2/SI6 

DC    Wf  Meter/  RD/SOOMa    $4    <».    2/S7 
DC    2VS    Meter/ RD/IOOMa    S3    « 
DC    2Va'    Meter/ RD/30VDC    SI    #.    2/35 
AC    3'i*    Meter  ^RD/I30VOC   S5   ©,   2/19 
DC    4*    Meter/RD/IMa/$5    #,    2   S» 


Battery  Charier  64V 12V  Charia*  up 
to  5Amp  •* Approved"  Heavy  Duty  De- 
siqn  with  Kllxon  CfrtuEt  Broakar. 
Operato*  220  T  MOV  AC  0  50  w 
f?0    Cvs    IS.    2    for    $15.    7^149 


Transformer* — All  Input  1l3v/60€y*  VCT 
(£    250Ma.    6V/1A/5A/3A  $6.    2    $10 

40OVDC  Supply  @  200MA  L  Silicon  Reet 
&    Filter*  $10 

20V AC  *  TAPS/, S,  12.16.  20V  g  4A.  SS 
32VCT/IA  or  2XI6V   ®    IA.   fS  1,  S2/S5 

Lisa    Pllter    4.5A    «     f  15V AC    4    far    SI 

Line  Filter  5A  @  1 25  VAC  2  far  SI 
Converter  Filter  400  Ma  ©  28V DC  4  far  f  I 
Converter  Fitter  Input  3 A  &  90VDC  4  /§1 
2.5MH    Pi  Wound  Choke/  National   5  for  SI 

We  Buy,  Sell  &  Tr*d* 

SEND  25«  FOR  CATALOG 

Term*    II lit    Order   SS 
FOB    New   YerlL 
10    Day    Gtd. 
Our   20th   Year. 

II1NM    Liberty  St.,  N.Y.  6,  N.Y.  Ra  2-0245 


"TAB" 


"TAB"   FOR  THE  BEST   K1TS1 


m 


*t 


ID       C 


V  U 


-J*SX 


0 


w 


o 


ZC 


S2  rn'-n  E«***S    ■? 

P«*C     *    m  o  m~a  *  «0-tJ  H 

S«      ^£  ■       ?BaIB 


5* 
O 


f 


4-i 


«)N  (ft  lO  —  ■*>  ^  W <0^^  ^rtfcrT-r 


^^^^^^^^^afafV^af^aC 


W.E.    Polar    Relay  #255A/$5 


W.E.     Socket     for     it  253  A 
Torold*    SSMhy    New    Pck 

6. 3 VCT   ®    I5.5A   4\   6.3VC 

2 /SO 

200 KG    Freq    Std    Xtals    12 


ft 


efa 


Relay, 

$1     @, 

2A 


2  for  $9 

$2.50 

6/15 

$4   @. 


«,    2/ 


8 


Printed   Ckt    Bd   Now   Blank  9x12* 

6/15 

Kllxon  5A   Reset  Ckt  Breaker  $1    @t  5/S5 

2K  te  flK    Headsets  Good   Used  fS  @.  2/$5 

Xtal    Blanks    Asst   Type*    12  for   fl 

WANTED  TEST  SETS 

&  EQUIPMENT 

Bandswltch  Ceramic  500W   2P/6P0S   $3   @. 

2   for   $5 

iiHv-305Mji    Ctioko    Cased    S3    @r    2/ $5 

7_i/?Hy-400Ma    Choke    Cased   57    @.    2/$l2 

250Mfd  @  450  Wv  Lectlytlo  4/SSB  $3  (&. 

4/SI0 

Cndar    Oil     lOMfd  x  600-2x2.5    &    5Mfd    $1 

(&,    15/110 

Cndsr    Oil    6Mfd    0     1500V    $4    @,    4/510 

880Vct    @    7S5Ma    for    SSB    $9    If.    2 /Si 6 

4BDVd  a  40 Ma  &  6.3  @   I.5A  CSD   $1.50 

#,   4/ $5 

lOVet    (9   5A   &   7.5Vct   @   3A   CSD    $6   @. 

2  for    tlO 

ITvlNTfiD  L^B  M FTERX'  BRIDGES! 

K-POTS! 
Pwr    Sup    Kit    900VDC    9    500Ma    «\    4/ 
Silicon    Diodes    (7O0Plv    FWB   $12 
Pwr    Sup     Kit     t20OVDC    ®    200Ma/Xfmr 
A     FWB    Silicon    Rett    $10    Qt    2    far    $16 
Modulation     Xfmr    60W/I5K    te    3.7K     $5 
Headset     Rubber     Bunyon     Pad*     pair    |l 
Socket    Ceramic    1025   Tata    4/$l 
Socket    Coram le   ISO   Tuba   4/fl 
Socket    Ceramic  4X1 50 /Loktal  4/12 

WANTED  YOUR  -  ORDER  -  TODAY! 

BMTR  Ground- Plane  Ant  (R  Exp)  S4 
Knob  Spin-Crank  BC34B  Type  SI 
Mini  Fan  6  or  12  VAC  II. 50  #.  4  for  $5 
Beam  Indicator  Seltynt  24V AC  2  for  110 
Precision  TLM7  Feeler  Relay  Gage  $J 
A  foot    Eloe.   Card  ^16pa   L    Piufl   Sf*   #. 

3  $1 

Fuse    250M1/1AG    5   far   10a.    100   far    S3 
DOST  CW'RTTE  &   SEND  ORDER! 


,006 


2*5 Kv    39e 


XMTTG    Mlea    Condsr 
■■*"       S  /  S I 
XMTTG     Mica    Cndsr    .00025    @    SKv    75c 

®t   4/S2 

Mini-Rectifier     FWB     25Ma     #     II5VDC 

3  for  II 

Micro-Switch     Rated     40  Amp     AC     &     DC 

4  for   Si 

BnnrfPas*     Filters     60    ar    10    ar     ISOCy* 

3  for  15 

T30   Throat    Mike*   $1     &.   4  far   SI 

"Bruning"      1"      parallel      Rule      J±\       @ 

3   for   S2 

Linear     SawTeoth     Pot      KSI5IS8.  W.      E, 

3   for   $( 

RUSH  YOUR  ORDER  TODAY. 
QTYS  UMITED! 


MARCH   1966 
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THE  REJECTOR  TUNABLE 
NOTCH    FILTER    WILL 
GREATLY  IMPROVE  RE- 
CEPTIOX    ON    ANY   RE- 
CEIVER   OR    TRANSCEIVER— HAM/CB/SW. 

■  No  insertion  loss.  ■  Audio  filter  with 
tunable  range  300  to  4000  cycles.  ■  Fully 
transistorized.  ■  Ideal  for  CW-RTTY-SSB- 
AM-SWL  ■  Simply  connects  between  re- 
ceiver or  transceiver  audio  output  and  P.M. 
speaker.  Apply  12V.  ac/dc  (V2A)  Size — 7l/2" 
x53/8"x2i/2".   opt' I   AC   Supply— $6.95. 


WRL 


World  Radio  Laboratories 
3415  West   Broadway 
Council  Bluffs,  Iowa    51504 

j  Please  rush  me 

I  □   Rejector  Notch  Filter— J39,95. 
Opt'l   AC   Power  Suppff—  $6.95. 
I  □   New   WRL   Catalog. 

Name CalL 

[  Address 


1 

Dept.   73      | 

Two  Week  j 
Free  Trial  I 


i 


[City 


State. 


lip. 


WV6 
MARK 


I 


' 


'flew 


POSTPAID! 


ALL  BAND 
VERTICAL 

I7TT\ 
WVG  MARK  IE 


New  low  cost  vertical  cm* 
tenner  which  can  be  tuned  to 
any  amateur  band  10—80 
meters  by  simple  adjustment 
of  feed  point  on  matching 
base  Inductor.  Efficient 
radiator  on  10,  15,  20,  40,  75 
and  80  meters.  Designed  to 
be  fed  with  52  ohm  coaxial 
cable. 

Conveniently  used  when  in- 
stalled on  a  short  1*5/8" 
mast  driven  into  the  ground* 
Simple  additional  grounding 
wire  completes  the  instal- 
lation. Roof  top  or  tower  in- 
stallation. Single  band  oper- 
ation ideal  for  installations 
of  this  type.  Amazing  ef- 
ficiency for  DX  or  local  con- 
tacts.  Installed  in  minutes 
and  can  be  used  as  a  port- 
able antenna. 

Mechanical      Specifications: 

Overall    height    —    18'     A®* 

sembled    £5*  Knocked  down) 

Tubing   diameter  —    1%"    to 

7/16",    Maximum  Wind  Un- 

guyed    Survival   —   50  MFH. 

Matching     Inductor     —     Air 

Wound  Coil  3!4"  dia.  Mount' 

ing  bracket  designed  for  I- 

5/811  mast.   Steel  parts  irrl- 

dite  treated  to  Mils  Specs. 

Base    Insulator    material   — 

Fiberglas  impregnated  sty* 
rene* 

Electrical        Specifications: 

Multi-band  operation  —  10-80 
meters.  Manual  tap  on  match- 
ing inductor.  Feed  with  52-75 
ohm  line  (unbalanced).  Maxi- 
mum power  —  1000  watt*  AM 
or  CW2KW  PEP.  Omni-dliec* 
tiotia],  Vertically  Polarized. 


I7T71 


WORLD  RADIO   j 
LABORATORIES   j 

I 


3415  West  Broadway      Dept     73 
Council  Bluffs,  Iowa 

Check  enclosed*  D  Ship 
one  WVG  MK.  II  @  $15.95 
Postpaid* 

Nam  e — 

^1 


Address, 

Cltv_ 

State_ 
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(WORLD    RADIO   LABORATORIES 


DEPT.  73 


j    3415   WEST   BROADWAY/ COUNCIL   BLUFFS,    IOWA/  51504 

in    Ship  Special   Package  Z2M0S8  —  $199.95 

|n    Ship   Duo-Bander  84    —  $159.95 

I  □    Send  Information  on  other  Duo-Bander  Packages 

I  n    Quote  attached    Trade 

Jn    Send  Free  1966  Catafog 

|  □    Check  or  money  order  enclosed        F.O.B.  Council   Bluffs,   Iowa 

I 


Name 


I 
• 

I 
I 
i 
I 

I  City 


Call 


Address 


State 


Zip. 


INTRODUCING  WRL'S  SENSATIONAL  COM- 
PACT 300  WATT  ■'UNH^VMJ:*^!  FOR  IDEAL 
SSB  TRANSCEIVING  ON  80  AND  40  METERS 


INTRODUCTORY 

OFFER  UNTIL 

MAY  10TH 


$159 


95 

$8.00 
MONTHLY 


WIRED 


NOT  A  KIT!  THE   PERFECT  FIRST  OR  SECOND 

TWO  BAND  TRANSCEIVER 

COMPACT  —  80-40  METER  SSB  TRANSCEIVER. 

A  LOW  COST  RIG WITHOUT  SACRIFICE  OF 

POWER  AND  PERFORMANCE.  INCLUDES 
BUILT-IN    SPEAKER    AND   GIMBAL  MOUNT! 

E-Z  TUNING  WITH  BANDPASS  EXCITER  DE- 
SIGN —  JUST  PEAK  OUTPUT  FOR  SMALL  QSY. 
Illuminated  VFO  dial  with  2  kc  calibration.  High 
impedance  mic.  input  with  push-to-talk  opera- 
tion. Combination  S-Meter/Output  indicator. 
Smooth  vernier  (12:1  slow  and  2:1  fast)  VFO 
tuning. 


MOBILE  OR  FIXED  STATION 


300  Watts  PEP-SSB  Input,  covering  3.8  4,0  and  7.1  - 
7,3  mcs.  (LSB-80  and  40  meters).  A  pair  of  proven 
6HF5  final  tubes.  Separate,  relay  switched,  tuned  RF 
receiving  stage,  */2  UVi  sensitivity  at  10DB  S/N.  Rug- 
ged printed  circuit  boards,  combination  tube-transis- 
tor circuitry  for  best  performance.  Stable  solid  state 
VFO  and  balanced  modulator,  zener  regulated.  Selec- 
tivity 2.5  kc  @  -  6DB  receiving  and  transmitting  with 
a  4  crystal  filter.  Carrier  and  unwanted  sideband  sup- 
pression -  40DB.  1  watt  of  audio  with  built-in  speaker. 
Fixed  50  ohm  input/output  impedance.  Excellent  AVC. 
COMPACT  SIZE:  5"  high,  IHV  wide,  10"  deep,  less 
power  supply.  Net  weight  10%  lbs.  Shipping  weight 
15  Jbs, 


DUO-BANDER  84 

AC48    

AC384    ."■ 


LXXj'^JU^F"  *     4  *.    *"  "♦    '•     4     t     *  :  ■    -."•     *     •  '  * 


$8.00  mo 

250  Watt  (115  VAC) 
.   300  Watt  (115  VAC) 
.   300  Watt  (12  VDC) 


nthly 

Economy  Supply 

Deluxe  Supply  . 

Deluxe  Supply   , 


$159.95 
$  49.95 
$  79.95 
$  89.95 


aftCIAl. 


FIXED  STATION   PACKAGE 

(INCLUDES    DUO-BANDER   84  AND   AC   48   SUPPLY) 


$199.95 
$10.00  Monthly 

Order  Package 

ZZM088 


WRITE  FOR  OTHER  PACKAGE  INFORMATION 


In  a  townhouse 
on  Iouisbun^  Square.. 


Louisburg  Square  ...  an  island  of  tradi- 
tion and  elegance  on  Beacon  Hill  in  Boston. 
AlsOj  the  home  of  hotel  man  Ernest  Hen- 
derson, W1AUC/UDY,  and  the  location  of 
his  amateur  station,  Mr.  Henderson  is 
Chairman  of  the  Board  of  the  Sheraton 
Corporation  of  America,  and  his  choice  of 


amateur  equipment  is  National,  of  course. 

For  over  half  a  century  National  gear  has 
been  the  choice  of  critical  amateurs  requir- 
ing maximum  performance^  reliability  and 
workmanship.  If  these  factors  are  important 
to  you,  then  the  logical  choice  for  your  sta- 
tion must  also  be  National. 


Amateur  station  W1AUC  Includes  the  NCX-5  Transceiver  with  digital  dial,  the  NCX-A  AC  Supply/ Speaker  Console,  the 
VX-501  VF0  Console  (allin  walnut  cabinets),  and  the  NCL-2000  2  KW  Linear  Amplifier, 

National,  of  course. 

-•NATIONAL  RADIO  COMPANY,  INC.,  37  Washington  St.,  Melrose,  Mass.  02176 

NCX-5,  $685.00;  NCX-A,  $110.00;  VX-501,  $249.95;  NCL-2000,  $685.00.  Optional  oiled  walnut  cabinets  available  at  extra  cost 


